National | 
Memory 


Systems 


CORPORATION 


NMS-01(2312) 
MANUAL 


REVISION RECORD 


re eee eee 


SPECIFICATION NO.: B03P-4590-0103A 


REVISION LETTERS |, O, Q, U AND X ARE NOT USED . Date; Month, Day, Year 


BO3P-4590-01038A...B1 


LIST OF EFFECTIVE PAGES 


DnDoonodewduono cdowvorsosounoewowd dnd wdouvwvononwdnwdvide7vpenwvoovonvovonosonwnrnedagnenntsoootpdqjnaovvwvrdtjaunuouvdvenvwvedaow»#»4»in%d»goowodnaooowodsnwnwvwvun no © wo OW 


ommrr woereounwnoroencewdow}>} wa > > DW 


> > PP PP PP PeodPerrPp Yr PP oD YP 


Sheet 


{ 


2 


of__< __ 


ry Dono amar rrr re > > PP PP PP PP PP > 


> wowvovdwsonD nowoed war rprrprrprrrpyprprrrdaoer,rr,?rr,r DW 


LIST OF EFFECTIVE PAGES Sheet_2 of _2 


> > > PP PP Perr Pr Perper rrPere rrPrrPr Pp > 


B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 


9) 
nuwwvowsnowvowsosddseewduUuTvenaTansod§quovweon#nknreuuoaonsd v7 Ww DW 


B 
B 
B 
B 
B 
B 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 


onouwdwseiwveowdie=rnsd=rdaT Vnodgiordrvendi ada wm 


> 


Note 1: A revision of each page except “A” is indicated by the Revision Letter with the specification number of this manual in the bottom of the page. 


Note 2: A bar by the page number in this page indicates pagination rather than content has changed. 


iv BOSP-4590-0103A.. .B1 


Preface 


This manual explains how to operate, handle, and maintain the 2311K/M2312K micro-disk 


drives. 


The information is provided in 10 sections: 
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section 1 
General Description 


1. 


GENERAL DESCRIPTION 


1.1 GENERAL DESCRIPTION 


1.1.1 


General Description 

This manual describes the Fujitsu 8-inch rigid disk drives M2311/M2312. These 
units contain non-removable disks in a sealed module. A rotary actuator using a 
closed loop servo performs head positioning. 


These drives have floppy disk drive dimensions and can be mounted horizontally 
two drives wide in a 19-inch rack (with 3 pitch) or mounted vertically in a system 
cabinet. 


The contact start/stop (CSS) type heads and media are of the Winchester tech- 
nology type. These units feature high performance, high reliability and low cost. 


The maximum unformatted storage capacities of the M2311 and M2312 units are 
48MB and 84MB, respectively. 


The M2311 and M2312 utilize the industry standard SMD interface, thereby 
allowing the drives to be added to an existing disk configuration. 


By standardizing on the SMD interface, development time for controllers and 
software will be substantially reduced. Fixed and variable sector length formats 
are internally selectable. 


To power the drives only DC voltages of +24, +5 and —12 volts are required. This 
allows for international use. Total nominal power consumption is less than 130 
watts. 


Features 
(1) High reliability 
(a} Winchester type technology contact-start/stop CSS) heads and media are 
used. 
(b) Each head has an LSI circuit on its arm to amplify the small signal thereby 
reducing read errors by increasing the signal to noise ratio. 
(c) The heads, media and positioning mechanism are sealed in a closed-loop 
air filtration system. 
(d) The electrical components located within the sealed disk area are mini- 
mized. 
(2) Maintainability 
No scheduled maintenance is required. 
The use of a completely sealed DE, a belt-eliminating built-in DC spindle 
motor, as well as highly reliable printed circuit assemblies, the necessity of 
maintenance is greatly reduced. 
(3) Compact, Lightweight 
This unit can be mounted, two drives across in a standard 19-inch rack. The 
dimensions are almost floppy disk drive compatible. The weight of the unit is 
approximately 24 pounds (11 kg). Mounting equipment for the 19-inch rack 
can be provided as an option, 
(4) Vertical/horizontal Mount Capability 
These units may be mounted vertically or horizontally within a system 
cabinet. 
(5) Low accoustical noise level and low vibration allow for installation in an 
office environment. 
(6) Uses only DC voltages. No internal changes are necessary for changes in 
frequency or power. 
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1.2 SPECIFICATIONS 


1.2.1 Unit Specifications 


M2311K 


The basic specifications of the disk drive are as follows: 


Table 1-2-1 Basic Specifications 


BO3B-4595-BO0O1A 48.2M bytes 
M2312K BO3B-4595-B002A 84.4M bytes 


1.2.2 Physical Specifications 


1.2.3 


Table 1-2-2 Physical Specifications 


[em | Condens [Saino 


Dimension 


Weight * 


Temperature 


Humidity 


Vibration resistance 


Altitude 


Dust 


Height 
Width 
Depth 


Operating 
Non-operating 
Gradient 
Operating 
Non-operating 


Operating 


Non-operating 


Transporting and 
storing 

Operating _ 
Non-operating 


Power Requirements 
The M2311 and 2312K requires +5V, —12V and +24V DC voltages from an 
optional power supply or system power supply. Each load current required by 


the drive is shown in Table 1-2-3. 


Table 1-2-3 DC Power Requirement 


DC Voltage 


+5V +5% 


+24V + 10% 


Load Current (Basic) 


3.5A 


3.0A (Effective, typical) 6.0A0-p Maximum 


127mm (5.0’) 

216mm (8.5'') 

380mm (15.0°') 

11 kg (24.2 Ib) 

5°C to 40°C (41°F to 104° F) 

—40°C to 60°C (40°F to 140°F) 

Less than +15°C/hour 

20% to 80% RH 

5% to 95% RH (Non-condensation) 

Less than 0.2G (3 to 60 Hz) (2 minutes in both 
ways x 30-cycle sine wave) 

Less than 0.4G (3 to 60 Hz) (2 minutes in both 
ways x 30-cycle sine wave) 

Less than 3G (non-cyclic) 


Less than 3,000m (10,000 feet) 
Less than 12,000m (40,000 feet) 


Less than 0.168 mg/m? (Stearic acid standard) 


* Optional units are excluded. 


Load Current (With Dual Port) 


4.5A 
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The load currents of +5V DC and —12V DC will be stable even though any oper- 
ation will be performed within the disk drive, however, the load current of +24V 
DC will be varied through a power up sequence or DC motor acceleration and/or 
seek Operation. 


The +24V DC load current profile during power up sequence is shown in Figure 


1-2-1. 
5 
Ready 
(A) i 

4 

3 

5 Effective Current 

ae 

Repeated Acceleration/|nertia modes f 
0 5 10 15 20 25 (sec) 


Figure 1-2-1 +24V DC Load Current on Power Up Sequence 


The +24 DC load current profile during the repeated acceleration/inertia modes 
of DC motor and/or seek operation after Ready status is shown in Figure 1-2-2. 


Caution: To prevent damage to the power driver (TUZM) PCA and spindle 
motor, all DC return lines (+5, +24, -12) must be made electrically 


common at the power supply. 
This is already incorporated into the optional Fujitsu power supply. 
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DC Motor 
Load 
Current 


Seek Load 
Current 
(VCM) 


Total 
Load 
Current 


1-4 


(A) 


TT 


Ta | 


inertia Acceleration inertia 


Ta 


Ta = 16.7msxM 
Ti = 16.7ms x N 


M,N: an integral number 
Acceleration (1 to 4) 


M=N 


492 track 


Full-track 


~_YNIVAY 


Figure 1-2-2 Total +24V DC Load Current (Ready) 
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1.2.4 Data Recording Specifications 
Data recording specifications are presented in Table 1-2-4. 


Table 1-2-4 Data Recording Specifications 


Storage capacity (unformatted) 48 250,880 bytes 84 439,040 bytes 
Tracks per cylinder 4 
Cylinder capacity 81,920 bytes 143,360 bytes 


Track capacity 20,480 bytes 
8.3 ms 


Positioning time: Track to track 5 ms 


Average rotational latency 


Average 20 ms 
40 ms 
Rotational speed 3,600 rpm + 1% 
Transfer rate 1.229 MB/sec 
Encoding method MFM 
NRZ 
9,550 BPI 
720 TPI 
< 20/< 40 sec 
SMD 
128 (maximum) 


Maximum 


Interface data 


Recording density 
Track density 
Start/Stop time 
Interface 


Number of sectors 


40 


30 


20 


Positioning Time 
(Milliseconds) 


10 


1 100 200 300 400 500 
Difference 


Cylinder 


Figure 1-2-3 Positioning Time Profile 
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1.2.5 Reliability 
{1} Mean Time between Failure (MTBF) 
The MTBF is defined as follows: 


MTBF = Estimated Operating Hours 
Number of Equipment Failures 

The MTBF shall exceed 10,000 hours (design value). Estimated operating 
hours should not include any maintenance time. Equipment failures means 
any stoppage or substandard performance of the equipment because of equip- 
ment malfunction, excluding that caused by operator error, cable failure, or 
other failure not due to the equipment. To establish a meaningful MTBF, 
operating hours must be greater than 6,000 hours and shall include field 
performance data from all field sites. 


For the purpose of this specification, equipment failures are defined as those 
failures necessitating repair or replacement on an unscheduled basis. 

(2) Mean Time to Repair (MTTR) 
The mean time to repair shall not exceed 1.0 hour. It is defined as the time 
for an adequately trained and competent service technician to diagnose and 
correct a malfunction. 

(3) Preventive Maintenance Time 
No scheduled maintenance is required. 

(4) Service Life 
The M2311/M2312 drive provides a useful life of five (5) years before factory 
overhaul or replacement is required. 

(5) DC Power Loss | 
Data integrity is assured in the event of a power loss (data is not assured dur- 
ing write operation). 


1.2.6 Data Integrity 
The following error rates assume that the M2311/2312 is being operated within 
specification. Errors caused by media defects or equipment failures are excluded. 


1.2.6.1 Read Errors 

Prior to determination of a read error rate, the data shall have been verified as 

written correctly and all media defects flagged. 

(1) Recoverable Error Rate 
A recoverable read error is one which can be read correctly within four 
retries when reading on track, and should not exceed ten per 10!" bits. 

(2) Unrecoverable Error Rate 
An unrecoverable read error is one which cannot be read correctly within 
sixteen retries and should not exceed ten per 10" bits. 


1.2.6.2 Positioning Error Rate 
The positioning error which can be corrected within one retry should not exceed 
ten per 10® seeks. 


1.2.6.3 Media Defects 
A media defect is defined as a repeative read error that occurs on a properly 
adjusted drive within specific operating conditions. 


Valid data must not be written over known media defects, therefore, sector/ 
track deallocation or skip displacement techniques must be utilized. 
(1) Media Defect Characteristics 
a) The maximum number of defects per drive is as follows: 
M2311K (48MB): 56 
M2312K (84MB): 98 
b) The maximum number of defective tracks per drive is as follows: 
M2311K (48MB): 8 
M2312K (84MB): 14 
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A defective track is defined as a track having any of the following: 
1. Two or three defects. 
2. Defective logging areas 
Note: No track shall have more than three defects. 
(2) Media defect free areas are defined as follows: 
1. Cylinder 0, Head 0 through 2 
2. Any error in logging area to extent defined in the Media Defect Format 


1.2.6.4 Media Defect Information 
All MDD will have a Media Defect List which will list the following information. 
1. Cylinder Address 
2. Head Address 
3. Position (bytes from Index +1 byte) 
4. Length (bits +1 bit) 
The above information will be listed by hexadecimal code. The maximum media 
defect length at a defect is 64 bytes (512 bits). 


1.2.6.5 Media Defect Format 

The MDDs will be formatted at the factory with standard Media Defect Format. 

The Media Defect Format is divided into two parts. The first part is a hard- 

sectored format and is normally included in the first 56 bytes following Index 

signal. The second part is a soft-sectored format and is normally included in the 
next 49 bytes following Index signal as shown in Figure 1-2-4 Format 1. The 
format rules are as follows: 

1. A track which has more than one defect is defined and flagged as a defective 
track. The first four media defects are logged. 

2. If the beginning of a defect is located between Byte 10 to Byte 55 (HA1) 
after Index, 60 bytes of zeros are added to gap 1 (90 bytes total). 

In this case, if any part of a defect is located between Byte 69 and Byte 164 
(HAR1’ and HA2’), the track is flagged as defective. Refer to Figure 1-2-5 
Format 2. 

3. If the beginning of a defect is located between Byte 56 and Byte 104 (HA2) 
after Index, 60 bytes of zeros are added before Address Mark (AM). [n this 
case, if any of a defect is located between Byte 116 and Byte 164 (HAR”), 
the track is flagged as defective. Refer to Figure 1-2-5 Formats. 

4. \f the track is defined as a defective track according to above-mentioned 
Rule 1, 2 or 3, the high order bit of the first cylinder address byte is set to 1. 
Remaining information may or may not be valid. 
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—_ 
12.9) 


HOME ADDRESS 1 (HA1) HOME ADDRESS 2 (HA2) 
Index DEFECTS 
Byte 29 30 = 33132 35 36 se 40 os ae 47 a 51 5253 5556 5859 78 79 101 102 104 


TB jZEROS; AM 


wat C8 


(3) 


| Gap 4 


DATA FIELD REPEATED 
(23B) 
High order bit of 1 
indicates Detective Track . 
HARD SECTORED FORMAT SOFT SECTORED FORMAT 
(56B) (49B) 


NORMAL LOGGING AREA 
(105B) 


Note 1) Position (POS) of defect is in bytes after Index +1 byte. 
2) Length (LEN) of defect is in bits +1 bit. 
3) Unused defect locations are alf zeros. 


d'* VEOLO-06SP-dE0E 


Figure 1-2-4 Media Defect Format 1 


q'' WE0lL0-06St-de08 


6-L 


{ndex 


r 29 30 525355 5859 _ 7879 101 104 


Wed VELL 


0 89 90 112 115118119 138 139 
ZEROS DATAFIELD  |ZeEROS;|AM ZEROS DATA FIELD = |ZEROS 
(90) (23) (3) (20) (23) (3) 


If a defect is within this area, the track is defective. 


Format 2 
Index 
hs 29 30 5253 55 58 59 7879 
ZEROS DATA FIELD ZEROS|AM ZEROS DATA FIELD 
(30) (23) (3) re (23) 
| 29 30 52 53 55 56 115 118119 


ZEROS DATA FIELD = {ZEROS ZEROS ZEROS DATA FIELD 
(30) (23) (60) (20) (23) 


if adefect ts within this area, 
Format 3 the track is defective. 


Figure 1-2-5 Skip Displaced Format 


1.3 CONFIGURATION 


1.3.1 Fundamental Unit Configuration 
Figure 1-3-1 shows the fundamental configuration of the unit; Figure 1-3-2 shows 


the block diagram. 


Spindle PCB (Interface Circuits) 


PCB (R/W, Servo 
Control Circuits) 


Air Duct 


Rotary Actuator 


Disk Platter 


PCB 
(Spindle Motor 
Control Circuits) 


Note: The M2311 has three disks (four R/W heads) in the DE, the M2312 has four disks (seven R/W heads) 
in the DE. 


Figure 1-3-1 Standard Configuration of the M231XK 
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Vo WEOLO-06S0-de0E 


be 


Driver/Receiver 


Driver /Receiver 


Interface Control 


Address 
Register 


Seek 
Control 


Read/Write 
Control 


VFO 
Data Separator 


IN X/SCT 
Generator 


Start-up 
Control 


Fault 
Detector 


Read/Write 
Circuit 


DC Motor 
Control 


Speed 


Detector 


Figure 1-3-2 Block Diagram 


Disk Enclosure 


_— 
gee 
oO 0 
oe 
©? 
<f 


= 
a 
I 
fe. 


wee Pre-Amp 


a aes Servo 
Control 


aia ca a as eimigdic a Ame eae 


Power 


Amplifier 


1.3.2 Options 


Optional items are presented in Table 1-3-1. 


Table 1-3-1 Options 


Specification 


Note: 


Fan unit 
Fan unit 


Power supply unit 


Cable 
Cable 


Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Cable 
Panel unit 


Mounting tray 


Mounting tray 


Brackets 


Dua] Channel 
Dual Channel 
Power cable 


Cable 


Cable 
Cable 
Cable 


BO3B-4590-E002A 
BO3B-4590-E003A 
B14L-5105-0100A 


B660-1065-TOO6A 


B660-1065-TO08A 


B660-1865-T020A 
B660-1865-T030A 
B660-1865-TO40A 
B660-1865-T050A 
B660-1865-TO60A 
B660-1865-TO70A 
B660-1865-TO80A 
BO3B-4590-ES501A 
BO30-4590-T500A 


BO30-4590-T501A 


BO30-4590-T550A 


BO3B-4590-E401A 
BO3B-4590-E402A 
B660-0625-T 327A 
B660-0625-T328A 


B660-0625-T355A 
B660-1995-T003A 
B660-0625-T329A 


Remarks 


100/115/120V AC; 50/60 Hz 
220/240V AC; 60 Hz 


100/115/120/220/240V AC. 

* With connectors for feeding power to fan 
units and dual channel printed board 
unit. 


interface cable (A) 
60P flat cable 


Interface cable (B) 
26P fiat cable 


Interface cable (A) for 2 units daisy chain 
Interface cable (A) for 3 units daisy chain 
Interface cable (A) for 4 units daisy chain 
Interface cable (A) for 5 units daisy chain 
Interface cable (A) for 6 daisy chain 
Interface cable (A) for 7 units daisy chain 
interface cable (A) for 8 units daisy chain 
Flat key type contro! panel board 


For mounting two units of 19-inch rack 
with 3 pitches (inside frame) 


For mounting two units of 19-inch rack 
with 3 pitches (inside frame), and the front 
Panel has the windows for operating the 
Panel unit. 


For mounting two units of 19-inch rack 
with 3 pitches (outside frame) 
Length setting pitch: 

586 mm — 686 mm 


To be mounted on optional PSU. 
To be mounted on drive unit. 
Drive unit — power supply unit connecting 


E002A fan unit — power supply unit 
connecting 


E003A fan unit connecting 
ES01A panel unit — drive unit connecting 


Duai channel PCB assy. — Power suppiy 
unit connecting 


Items in the above table are optional and not fundamental components of this unit. These items 


must be ordered separately conforming to the above specifications as occasion demands. 


1.3.2.1 Fan Unit 


The M2311K/M2312K requires some means of cooling, since there is no internal 
blower motor. For this purpose, optional fan units is available. The fan unit is 
available in the event that adequate cooling is not provided within the mounting 
cabinet. This fan unit is directly mountable onto the hind of the device, and be 
mounted also at the field by using the existing screws and taps. 
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The fan unit may be ordered in any of the following voitage ratings: 100/115/ 
125V AC or 220/240V AC. When the input power of the fan unit is supplied 
from the optional power supply unit, the fan unit must be ordered the type for 
100/115/120V AC (BO3B-4590-E002A) regardless of system AC voltage. 


The Figure 1-3-3 shows the mounting status, |/O terminals, etc., of the fan unit. 
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Di-L 


@ “VEOLO-06St-dE08 


(Drive unit) 
M231XK 


Use existing taps and 
screws at the back of 


the device. 


Fan 


(Interface cable (A) 


Finger guard 


Con- 
nector 


FG terminal Use existing taps and screws 


at the back of the device. 


*1: The overall length after mounting the fan unit is 430 mm (380 mm + 50 mm). 


*2: Fan Alarm Specification 
Type of contact point: 
Contact capacity: 


Rated power (Heater): 
Response time: 
Circuit: 


Normal open 

0.5A DC Max. 

200V DC Max. 

* However: i (A) XE (V)<10W DC 
4.2W (at 100V AC) 

5 — 300 sec. 

as follows 


Figure 1-3-3 Fan Unit 


Interface cable (B) Power cable 


Fan alarm 


| PinNo. | 803B-4590-E002 | 8038-4590-E003A_ 
: 
ae 
e 
ame 


220/240V AC 
ALARM (*2) ALARM (*2) 
ALARM (*2) 


ALARM (*2) 
Fan Unit Connector Part Number 
Connector AMP 1-480704-0 
Contact AMP 350550-1 


+) Alarm 


ES eed 


Fan Alarm 


Figure 1-3-4 Optional Fan Unit Alarm 


1.3.2.2 Power Supply Unit 
A power supply unit may either be mounted horizontally behind the disk drive 
or may be mounted vertically. Figure 1-3-5 shows the details of 1/O terminals 
and the external dimensions of the power supply unit. 


Specification: B14L-5105-0100A 


240 
5 230 


Changeover switch 


215 
205 


Fuse 
(AC Output) 


Air flow 


Figure 1-3-5 Power Supply Unit 
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TRM1: AC power input and alarm sending. 
TRM2: FG-SG coupling terminal. (Normally open) | 
CN31: Drive unit power feeding connector 
(for cable B660-0625-T327A (Option)) 
CN32: Fan unit power feeding connector 
(for cable B660-0625-T328A/T 355A (Option)) 
CN33: Dual channel PCB unit power feeding connector 
(for cable B660-0625-T329A (Option) 


AC input voltage selection from 100/115/120V AC to 220/240V AC is switched 
selectable. 


Also, regardless of AC input voltage, AC output voltage from CN2 (fan unit 
0 
power supplying connector is kept 115V ae AC. 
Therefore when using the option power supply only the 115V AC fan is required. — 
1.3.2.3 Panel Unit | 
The panel unit includes function lights which indicate power on, ready, write 
protect, check, and also includes a write protect switch and a check clear switch. 


Figure 1-3-6 shows the mounting dimensions and mounting status of panel unit 
BO3B-4590-E501A. 
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Figure 1-3-6 Panel Unit 
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1.3.2.4 19’’ Rack Mount Installation 3 
Mounting-tray with brackets is possible to install two drives, side by side in a 19”’ 
rack, three pitches. It can also accommodate the optional fan units and/or 


power supply units for each of the two drives. 


M231XK (two units) 


Three pitches’ 


Mounting tray 
(optian) 


Panel unit (option) 
Figure 1-3-8 19°’ Rack Mount Installation 


Mounting-tray (inner frame) guided by brackets (outer frame) can be drawn out 
forward. (Travel distance is approximately 23.4’’}. 

19’’ rack mounting method is illustrated in Figure 1-3-8. And Figure 1-3-9 
shows the appearance where the units are mounted in mounting-tray and 
brackets. 
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450 ~ 450 mm 


240 


—_—_—_—_—_———_= 


<I 


* The upper printed 
circuit board is 
{ omitted, 
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(Drive unit) 
t 
4 
' 


Mounting-tray (inner frame) 
BO30-4590-T500A or T501A 


(Panet unit) 


127 


595 mm (Travel distance) 


Front Panel: A component of mounting-tray 


4 


Note: Mounting-tray (TS500A)} cannot accommodate the drive unit with Panel unit. In that case, TS501A- 
type must be specified. 


Figure 1-3-9 Mounting-Tray and Brackets 
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1.3.2.5 Cables 


The interface cable (A) is up to 30m long (to the drive unit at the final step in 
case of daisy chain mode). The length of the cable can be specified in every 20 
inches (508 mm). 


The interface cable (B) is up to 15m long. The length of this cable can be 
specified in every 500mm. 


The (A) cables for daisy-chain connection shown at items 3-3 to 3-9 in Table 
1-3-1 are of the forms as shown in Figure 1-3-10. Cable length ‘‘L”’ (specifiable 
by “‘#L’’) refers to the corresponding sections of the following drawings: 


- For B660-1865-T020A 


- For B660-1865-TO30A 


- For B660-1865-T040A 


a || | | 


L 508 908 508 
(A) (B) (C) 


- For B660-1865-T080A 


a a | | | | | | 


L 508 508 908 508 508 508 508 
(A) (B) (C) (D) (E) (F) (G) 


* The connectors at both ends are of close-end, while the intermediate connectors are of through-end. 


Figure 1-3-10 A-Cables for Daisy-Chain 
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Power supply 


Unit 
Figure 1-3-11 Power Cable B660-0625-T327A 


How to specify cable lengths 
(For 3.5m: Example 1) 


B660-1065-TOO8A #1L3R503 
Cable specification 3.5 x 103 (mm) 
(For 50cm: Example 2) 
B660-0625-T327A #L500R0 
Cable specification 500 x 10°(mm) 


The lengths of cables at Items 7, 8, 9 and 10 in Table 1-3-1 must also be speci- 
fied. 


Figure 1-3-12 Cable B660-0625-T328A, T355A 
(Fan unit — Power supply unit) 


Figure 1-3-13 Cable B660-0625-T329A 
(Dual Channel PCB assy. — Power supply unit) 
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Figure 1-3-14 Cable B660-1995-TO03A 
(E501A Panel unit — Drive unit connecting) 


The length of this cable can be specified in every 60 mm. (Minimum length is 
90 mm.) 


Operator Panel Connection | 

The CNAM PCB allows for connection of an optional control panel. At location 
A5 on this PCB, there is a 14 pin DIP socket for the control panel connection. 
Following is pin-out for this DIP socket. 


PIN NUMBER SIGNAL MNEMONIC DEFINITION 
1 +5V +5 Volt 
2 *FPTK File Protect Switch 
3 *CKCLR Check Clear Switch 
4 *LRDY Ready LED 
5 OV Signal Ground 
6 *LUSLD Unit Selected LED 
7 OV Signal Ground 
8 OV Signal Ground 
9 *PWRDY Power Ready LED 
10 *LFEPT File Protect LED 
11 *LDYCK Device Check LED 
12 OV Signal Ground 
13 OV Signal Ground 
14 +5V +5 Volt 


““*" Indicates a low active signal. 


1.3.2.6 Dual Channel PCB Assembly 


This unit is provided with the dual channel option to add the crosscall function, 
and it is possible to be mounted on the unit or the power supply. 
Drive’s high are: 
- In case of mounting on the unit; 154 mm 
In case of mounting on the power supply; 
It is possible to be mounted in the 19-inch rack with 3-pitch by using the 
optional power supply (BO30-4590-T500A or T501A), the mounting-tray 
(B030-4590-T500A or T501A), and the bracket assembly. 


The specifications and the rating of dual channel option are shown in Table 
1-3-2, 
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Table 1-3-2 Dual Channel Option 


B03B-4590-E40TA B03B-4590-E402A 
Mounting location ! On the power supply 


Note: The dual channe! option is connected with optional power supply by using the connecting cable. 
(See Item 1.3.2.5) 


Dimensions after mounting of Dual channel PCB Assembly are shown in Figure 
1-3-15 (E401A) or Figure 1-3-17 (E402A). 


Back corner of 
interface cable forming 
233 


r< Main Line Switch 
ee Power Supply 
Ze operator panei 
Power Supply - 
B14L-5105-0100A 


Note: In case of mounting on the power supply, fix Brackets with screws on the power supply. 


Figure 1-3-15 Dual Channel Option (E401A) 


Note: In case of mounting on the unit, change the usual unit cover to the cover for this option. 


Figure 1-3-16 Dual Channel Option (E402A) 
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Connection location on the PCB are shown in Figure 1-3-17. 
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- 
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Bch-B cable 


Bch-A cable 


+ 
+ 


~~~ PLTM ON 


Insert Ach-A cable 
to CNAM-CN1 


CHANNEL 
A 


CHANNEL 
B 


Figure 1-3-17 Dual Channel PCB Assembly Connector Location 
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section 2 
Operation 


2. OPERATION 


2.1 GENERAL DESCRIPTION 


Two M231X Micro Disk Drive can be horizontally mounted in a 19 inch rack with 
optional mounts hardware. The M231X may also be built into a system cabinet and 
mounted horizontally or vertically. A mounting tray (with slide rails) is available. 


The CNAM Printed-Circuit-Board Assembly in the M231X Micro Disk Drive is equipped 
with Maintenance Aid LED’s and File Protect switch. 


Powering up/down and the functions of the internal installed indicators (LED) and 
switches will be described in this section. The functions of the LED’s and switches on 
the optional operator pane! will also be described. 


2.2 POWERING UP/DOWN 


The M231X Micro Disk Drive is not equipped with a power ON/OFF switch. Powering 
up/down of the M231XK’s typically performed by a powering up/down of the system. 


When the disk unit is equipped with an optional power supply, powering up/down may 
be performed by turning the power switch ON and OFF at the power supply. 


2.3 CONTROL AND INDICATORS 


2.3.1 Operator Panel (option) 
The functions of the LED’s and switches or optional operator panel (front panel!) 


is described below. 
: 
Power || Ready = 
O 
Protect|} Check 


Fig. 2-3-1 Operator Panel (Optional) 


(1) Power indicator: Red 
This LED lights when the power Is turned on. 
(2) Ready indicator: Red 
This LED indicates the initial seek has performed or indicates the termination 
of a Seek or RTZ operation. 
(3) Check indicator: Red 
This LED indicates any fault condition. 
(4) Protect indicator: Red 
This LED tndicates that writing Is inhibited. 
(5) Protect (PTCT) switch: White 
This key inhibites the write operation. 
(6) Check clear switch: Gray (flat key) 
This key resets a Device Check status. 
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2.3.2 PCB Assembly 


2.3.2.1 CNAM PCB Assembly 


The unit contains fault display indicator (LED’s) and 
shown in Figure 2-3-2. These are location on CNAM PCB. 


Interface Connectors 


ST1 

ST2 

sT4 [| 
ST8 Sw 


FPT 


OOOO O09 


RDY 


Figure 2-3-2 Fault Display Location on CNAM PCB 


File-protect switch as 


60P Abs 
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(1) FPT (File Protect) switch: SW1 - Key 7 
This switch inhibits the write operation. When an optional panel is installed 
on the drive, the switch should be in the OFF position. 

(2) RDY (Ready) indicator: Green 
This RDY LED indicates that the initial seek has been performed or indicates 
the termination of a Seek or RTZ operation. 

(3) FPT (File Protect) indicator: Red 
This LED indicates that writing is inhibited. 

(4) ST1 to ST8 (Status 1 to 8) LEDs: Red 
Fifteen fault statuses are visible by binary code as shown in Table 2-3-1. 


Table 2-3-1 Fault Indicator 


Status Bit 


DC motor failure indicates spindle motor failure. 
(OMFL) 
VCM over heat indicate VCM over heating. 
(VCMHT) 
Initial seek time indicates initial seek has terminated with time-out. 
out (INTMOT) 
Control check 1 indicates that a Read/Write command was issued 
(CTCK1) during busy status. 
Control check 2 indicates that write gate was issued during 
(CTCK2) a fault condition. 
Read/write check 1 indicates that write gate was issued during 
(RWCK1) | off-track. 
7 Read/write check 2 indicates that write current did not flow to the 
(RWCK2) head during a Write operation. 
8 "| Read/write check 3 indicates that write gate was issued during File- 
(RWCK3) Protected status. 
Read/write check 4 indicates that write gate was issued during a multi- 
(RWCK4) head-selected status. 
A Time-out (TMOT) indicates that seek or RTZ sequence was not 
terminated within 500 ms. 
1 Seek guard band indicates that a guard band was detected during a 
(SEKGB) direct seek operation. 
Linear mode guard indicates that a guard band was detected du ring a 
band (LNMGB) linear mode, 
RTZ outer guard indicates that an outer guard band was detected 
band (RTOGB) during an RTZ operation. 
Over-shoot check indicates that the head overshoot the new cylinder 
(OVSHT) address during settling time. 
Itlegal cylinder check | indicates that an illegal cylinder address {>588) was 
{ILCYL) issued by the controller. 


2- 


Ww 
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2.3.2.2 CMZM PCB Assembly 
The CMZM PCB assembly is shown in Figure 2-3-3. 


Three LEDs are located on the CMZM PCB assembly as follows: 


ACDM (Orange): 


SPGD (Orange): 


PWRDY (Green): 


This LED indicates that accelerate Mode in DC motor control 
is activated. The LED comes on at power on and stays on 
continuously until the spindle has reached its nominal 
rotational value of 3600 RPMs, +2%, (Approx. 20 sec). At 
this point the DC motor contro! changes to inertia mode for 
approximately 67 msec, and the LED goes out. As the 
spindle speed decreases to within 2% of 3600 RPMs, the DC 
motor control again activates accelerate mode for approxi- 
mately 33 msec, and the LED comes on. 

This LED indicates that the spindle speed is within +6% of 
nominal rotational speed. This LED will not come on until 
approximately 20 seconds after power on. 

This LED indicates that +5V, —12V, +24V and internal +12V 
are within the nominal voltage. | 


ACDM {Orange) 


SPGD (Orange) 
PWRDY (Green) 


ec 
! 
| 
t 
$ 
i 
I 
| 
| 
l 
I 
I 
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CNI5 


Figure 2-3-3 CMZM PCB Assembly 


BO3P-4590-0103A...B 


2.4 Dual Channel PCB Assembly (Option) 
Dual channel PCB assembly is shown in Figure 2-5-1. 
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Figure 2-4-1 Dual Channel PCB Assembly 


(1) CHASLD LED (green) 

Indicates that this unit is Selected by the Channel-A controller. 
(2) CHARSV LED (orange) 

Indicates that this unit is Reserved by the Channel-A controller. 
(3) CHBSLD LED (green) 

Indicates that this unit is Selected by the Channel-B controller. 
(4) CHBRSV LED (orange) 

Indicates that this unit is Reserved by the Channel-B controller. 
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(5) CH-A Switch Disconnects the unit from the Channel-A controller and dis- 
DIS (Disable A): ables it from sending and receiving all interface signals from 
Channel A. . 
NORM (Normal A): Connects the unit to the Channel-A controller and enables it 
to send and receive interface signals. 


(6) CH-B Switch Disconnects the unit from the Channel-B controller and dis- 
DIS (Disable B): ables it from sending and receiving all interface signals from 
Channel B. 


NORM (Normal B): Connects the unit to the Channel-B controller and enables it to 
send and receive interface signals. 
(7) RLTM Switch 
RLTM ON: When in ‘‘Release Timer On’’, Reserved and Priority Select are 
released 500 ms (nominal) after the unit is deselected. 
Note: Reserved and Priority Select can also be released by 
the Release Command (TAG 3, BUS 9). 


RLTM OFF: When in ‘‘Release Timer Off’’, the Reserved condition is 
released from the controller by the Release Command (TAG 3, 
BUS 9). 
2.5 POWER SUPPLY 


The optional power supply may be provided with the M231XK. The front view of the 
power supply is shown in Figure 2-5-1. 


2.5.1 Main Line Switch 


This switch controls application of site AC power to the power supply. Turning 
on the switch applies power to an optional fan unit and DC Power to the disk 
drive. 

2.5.2 Indicators (LEDs) 

(1) Power On LED 
The Power On LED indicates that AC input is applied to the power supply. 
(2) Power Alarm LED 

The power alarm indicates the following malfunction has occurred on the power 
supply: 
-+5 VDC: Over-current, Over-voltage and Non-voltage 
-—12 VDC: Over-current and Non-voltage 
-+24 VDC: Over-current and Non-voltage 
- Over heat within the power supply 
-AC Output to the fan: Over-current 

2.5.3 Device Alarm 


The Device Alarm indicates that the thermal switch has be closed on an optional 
fan. 


FG SG TRM2 
2 3 


ot [Lo] 
SWITCH ACIOOV aczavl@ @ 
a GA AC115V AC 240V 


AC 120V 


INPUT VOLTAGE 
SELECT 


+5V VOLT ADJ 


Figure 2-5-1 Front View of Power Supply 
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3. INSTALLATION 


3.1 GENERAL DESCRIPTION 


This section describes unpacking, installation, and cabling of the M231XK when shipped 
separately, and shipping precautions when the unit is delivered as a system. 


3.2 UNPACKING 


The M231XK is wrapped in a polyethylene bag, surrounded cushions,.and packed ina 

carton. An exterior view of the carton is shown in Figure 3-2-1 and Figure 3-2-2. 

(1) Store and open the carton on a flat surface, ensure that the top of the box, indicated 
by a ‘‘This Side Up” signs, is oriented correctly. 

Note: Don’t store on the disk drive upside-down position. 

(2) Take out the top cushion and its partition. 
(3) Pull the M231XK out of the box by grasping its base. 

Move the unit slowly and carefully, to prevent unnecessary shock. 

(4) Take out the lower partition and pull out the optional units, cables, etc. 
(5) Store packing material for possible future use. 

Note: When the difference in the storage (or shipping) environment and the un- 
packing environment exceeds 20°C (36°F), the carton should be allowed to 
stand at the unpacking site for more than 3 hours prior to unpacking to avoid 
condensation. 


Caution: When unpacking, don’t place the M231XK on a bare floor directly to 
avoid handling damage due to shocks. Place it on a suitable cushioning 
materials. 


3.3 VISUAL INSPECTION 


After unpacking, check the following. 

(1) There should be no cracks, rust or other damage that mars appearance and integrity. 

(2) All parts should be firmly fixed, there should be no loose screws, etc. 

(3) The prescribed transportation lock (lock for transportation) should be intact, with 
no abnormalities. © 

(4) The attachments and options should be as ordered. 


3.4 INSTALLATION 
This unit may be mounted in a 19-inch rack or built into a system cabinet. 
If mounting the M231XK in a standard, 19-inch rack, the mounting tray and its brackets 
are provided (as options). When the M231XK is built into a system cabinet, it can be 
mounted horizontally or vertically. 


3.4.1 Mounting Dimensions 
Figure 3-4-1 shows the M231XK dimensions and the structure of its frame. 
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Rubber shock-isolator 


216 (M4 PO.7 screw hole for fitting) 
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Figure 3-4-1 Mounting Dimensions of the Unit 
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3.4.2 Service Area 
Maintenance, securing for transportation, cable connection, are accessed as shown 
below. 


When determining the service area and where to install the locker, make sure that 
there is enough room for maintenance work. 


CNAM (Controller A) 


CMZM (Controller Z) 


TUZM (Power Amp Z) 


R 


P side: Maintenance operation on PCB (CNAM, CMZM) 
Q side: Maintenance operation on PCB (TUZM) 

Cable connections 
R side: Securing the unit. (Refer to 4-3) 

Accessing the VCM lock knob to secure the VCM. 
S side: Securing the unit. (Refer to 4-3) 

Operating the pane! unit (Optional) 


Figure 3-4-2 Maintenance Access on the Unit 
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3.4.3 Unlocking the Actuator 


The actuator is locked during shipment: if rotates when the disks are stopped, the 


heads and disks may be damaged. 


After installing the unit, the actuator must be unlocked by turning the knob on 
the bottom rear of the disk enclosure (DE). When the convex portion of the latch 
meshes with the concavo portion at the OFF position by turning the knob, the 
VCM (actuator) is unlocked. Refer to Figure 3-4-3. 


oe 


Knob 


a 


Figure 3-4-3 Locking/Unlocking the Actuator 


Lock 
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(Bottom rear of the DE) 


Note: Turn the knob manually or with a coin 
and check that the cover portion of the 
latch gears with the concavo portion. 

ON: Lock 
OFF: Unlock 
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3.4.4 Securing the Unit 


In installing the unit, it is important that an unit does not touch any other hard 
parts such as mounting plate operating as well as non-operating (both storage and 
shipping). 


To use this purpose, the unit is provided screw holes on Q side and S side (refer to 
Figure 3-4-2). | 


The holes are used to secure the unit to the mounting frame during shipment. 
Examples of securing the unit are shown in Figure 3-4-4 and Figure 3-4-5. 


N ¢ Screw (M4) for Rubber Mounts 


StH 
=} 
ay 


Elastic Material such 
7 secre as Rubber 
74 


Mounting frame 
Rubber shock-isolator 


M4 Screw (x 4} to be used 
when transporting 


Figure 3-4-4 Securing the Unit (Example 1) 
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Mounting frame 


Rubber shock isolator 


Elastic material 
such as Proof Rubber 
Drive unit 


* Maintain this gap so as while not to contact the drive unit if it vibrates at operating. 


Figure 3-4-5 Securing the Unit (Example 2) 
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Moreover, in a effective way, the holes are used to attach some elastic materials 
for the stopper. The stopper plays a part as a shock absorber. And keeping a 
suitable clearance, the stopper protects not only a device but also rubber shock- 
isolators from damage. Figure 3-4-6 shows recommended form of the stopper. 
This stopper is effective when operating as well as non-operating, and needless to 
remove after shipping. 


The screw hole dimensions on the unit are shown in Figure 3-4-7. 


Elastic Material —— 


(8) 


Steel 
Pipe 


(24) 


Example of ‘Stopper’ 


iB NANARANARAAANRAN 


ZZ 


ao! is Al 
5 a 1; a 


L 
W 


AAANARARAANRANAN 


Note: That kind of stopper also can be attached on the optiona!} fan unit. 
(Refer to Figure 3-4-7 (3)) 


Figure 3-4-6 Form of the Stopper 
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These screw holes are provided to attach the Panel Unit (x 2) 


(1) S side 


ee a ee _ — 
(See. 


ab 
we 


(2) Q side 


These screw holes 
are provided to OS 1 re wAl 
attach the Fan Unit 
{x 4) 


Pitch 
A-B: 373mm 
A—-C: 420mm 


Figure 3-4-7 Dimensions of the Screw Holes 
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3.4.5 Cooling 
This unit requires some means of cooling, since there is no internal blower motor. 


= Figure 3-4-8 shows the recommended air flow posture. 


CNAM PCB (32 Watt) 
-CMZM PCB (34 Watt) 


TUZM PCB (31 Watt) 


VCM (15 Watt) 


SP. DC Motor (18 Watt) 


Figure 3-4-8 Recommended Air Flow Posture 


* For this purpose, an optional fan unit is available. This fan unit will removes 
the generated heat most effectively. (Refer to 1.3.2.1) 


The cooling condition can be confirmed by taking the surface temperature of 
some ICs and heat sinks. 

The following IC‘s surface temperature must be kept under the temperature listed 
on the Table 3-4-1. 


Table 3-4-1 Thermal Check Point 


Qg 

(Power Tr) TUZM PCB 
Aluminum base 

(Bottom surface) 


* At random seeking 


* Even on max. environment temperature (40°C). 
Figure 3-4-9 shows some examples of cooling installation. 
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(a) Using optional fan unit 


-- Cabinet 
ag 
Drive —_ 
ne 


gn 
Drive Pumas ; 
eww = (Rear Side) * Warmed air must be exhausted 
directly out of the cabinet. | 


(b) Without optional fan unit 
We recommend that the installation frame is shaped like a duct and the 
cooling air flow path is illustrated as follows: 


(236mm) 
¥ Air Path ~ 


(150mm) 


anemia 


20mm 


20mm 


(246mm) 


Duct shaped frame 


* Air flow rate of more than 1m?/min through the duct must be maintained. 


Figure 3-4-9 Examples of Installation Cooling 
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3.5 MOUNTING OF OPTIONS 


3.5.1 Mounting the fan unit 

The optional fan unit can be mounted or replaced in the field. See Subsection 

1.3.2.1 for the specifications, shape, and connector pin assignments of the fan 

unit. The mounting procedures of an optional fan are as follows: 

(1) Remove the protection cover from the power amplifier PC board (TUZM) at 
the rear of the equipment. (As the screws and washers are used to attach the 
fan, save the screws and washers after removing them from the order. The 
cover is not used when the fan unit is used.) — 

(2) Mount the fan unit and attach it with the screws and washers from the pro- 
tection cover. (Check that isolator bushes are in the four screw holes.) 

(3) Place the interface cables at the top of the fan unit. (The chloroethylene- 
coated hold cover can be removed by loosening the screws.) 

(4) Connect the power supply cable to the fan unit. Refer to Figure 3-5-1. 
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La’ VE0LO-06Sh-db0E 


Hold cover (holding 
interface cables A and B) 


Hook to be inserted 


M231XK into the long hole 


- Interface 
cable B 


as 4 
“yf” 
< 
< 


Zs Interface 
oe cable A 


Long hole 


Protection cover 
{removed to mount the 
the fan unit) 


cover 


Figure 3-5-1 Mounting the Fan Unit 


Screws removed 
from the protection 


3.5.2 Mounting the Panel Unit 
. Figure 3-5-2 shows panel unit mounting diagrams. 


Prevent slackening 


PC board CNAM (top view) | 
Rear view of the panel unit 


iC socket ($1) 


Connection cable 
(optional) 


Panel unit 


Note: To prevent the connection cable from slackening under the pane! unit or on the equipment to p(PC 
board}, bend the cable at the rear of the panel unit as in the figure at the right. 


Figure 3-5-2 Mounting the Panel Unit 
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3.5.3 Installation Mounting Tray . . . 
Two disk drive units can be installed side by side, by 3 pitches (131mm) in height, 
on the 19-inch rack using the optional mounting tray as shown in Figure 3-5-3. 


M231XK 
(Two side by side) 


3 pitches 
(131mm) 


Mounting Tray 
(optional) 


Pane! unit 
(Optional) 


Note: Refer to Section 1-3-2-4. 


Figure 3-5-3 Installation in the 19-inch Rack 


3.5.3.1 Installation Mounting Tray in the 19-inch Rack | 
First, mount the bracket assembly (BO30-4590-T550) on the 19 inch rack as 
follows. The bracket assembly consists of a pair of right and left slide guides 
(outer rails). | 
(1) Loosen 3 screws which hold the bracket in the back, so that it moves back 
and forth. (See Figure 3-5-4.) | 
The installation frame can be mounted in the 19 inch rack with a dpeth of 
mounting pitch ranging from 531 mm to 777 mm by adjusting the brackets. 
When mounting the installation frame in the rack with a depth of 622 mm to 
777 mm, secure the brackets as shown in Figure 3-5-4 (a). 
For racks other than the above, secure the brakets as shown in Figure 3-5-4, 
(b). The brackets are symmetrical, so a pair can be used for either (a) or (b). 
(2) Remove tapped plates and hold them on the 19-inch rack post as shown in 
Figure 3-5-5, (a). 
(3) Install left and right outer rails (bracket assembly) in the 19-inch rack. 
Tighten the bracket mounting screws after adjusting bracket location to fit it 
to the depth of the mounting pitch. (See Figure 3-5-5, (b).) 
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(4) Mount the outer rails using tapped plates with the bracket U-slots (in the 


back and front) pressed against the tapped plate fixing screws. (See Figure 
3-5-5, (c).) 


Three bracket 


Bracket mounting screws 


Bracket 


(b) 


531 to 625 


Unit: mm 


Note: The above figure ({a) and (b)) shows only the right slide guide (see from the front). The brackets in 
(a) and {b) are symmetrical to each other. 


Figure 3-5-4 Bracket Assembly 
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Bracket (in proper 
(location) 


Bracket 
mounting screw 


Post 
(19-inch rack) 


y Tapped plate 
(a) 


(b) 


Tighten the tapped plate 
fixing screws with the 
bracket U-slots pressed 
against the screws. 


Cn ee eee 


{c) 


Figure 3-5-5 Bracket Assembly Mounting on the 19-inch Rack 
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(5) Insert the mounting tray (inner rail) and check its movement. If it does 
not slide freely, loosen the tapped plate holding screws and adjust outer rail 
locations for their relative width. 

Confirm that the inner rail stops against the stopper when it is pulled out. 
(The installation frame can be pulled out approximately 595 mm.) 

(6) Insert the mounting tray and fix it to the outer rails at the front left and 
right. (See Figure 3-5-6). | 

(7) Mount the front panei. 


Fixing screw 


(Xx) cc) 
* Front panel is not RD) a 
shown 
oe 
ae 
elo get, Seen es 7 


Mounting Tray 
(Inner rail} 


Bracket assembly 
{Outer rail} 


Figure 3-5-6 Mounting Tray to the Outer Rails 


3.5.3.2 Each Unit Installation on the Mounting Tray 
(1) Fan unit installation 
Disk drive units installed on the Mounting Tray must have a fan unit. Refer 
to Section 3.5.1. 
(2) Disk drive unit (with fan) installation 
(A) Mount the rubber cushions, attached to the Mounting Tray, using taps 
in the front and back of the drive unit as shown in Figure 3-5-7. 
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Screw 


Rubber cushion 


Spacer 


Rubber cushion 


Attached to the 
installation frame 


(Rear of the drive unit, 
fan unit side) 


Rubber cushion 


Figure 3-5-7 Rubber Cushion Mounting 


(B) Attach the mounting brackets using taps (M4) for shock absorbing 
mounts after setting the mounting brackets to disk drive unit location. 
Note that the front and back brackets are different. Refer to Figure 
3-5-8. 

(C) Remove the cushion supports from the Mounting Tray. (4 per instal- 
lation frame (See Figure 3-5-9.) 

(D) Set the disk drive on the Mounting Tray. The disk drive unit can 
temporarily ride on the front and back beams of the installation frame 
(inner rail) without manual support using the mounting brackets and 4 
cushion supports in the front and back. (See Figure 3-5-10.) Therefore, 
even one person can install the drive unit on the Mounting Tray either 
removed or on the rack (pulled-out). 

In this state, attach each shock absorbing mount (For the inside shock 
absorbing mount section, attach the mounting brackets already attached 
on the shock absorbing (mounts.) See Figure 3-5-10. 
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Mounting Mounting bracket 


| bracket 


The figure below shows 
mounting of the brackets | 
shown have in biack. 


Drive unit . Fan unit 


Flat head screw 
(Attached) 


Shock absorbing mount 


Mounting bracket Mounting bracket 


(a) Mounting in the front of the (b) Mounting in the back of the 
drive unit drive unit 


Figure 3-5-8 Bracket Mounting 
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La 


Cushion support 


Cushion (fixed to 
the drive unit) 


Mounting bracket screws 
Front panel 
mounting taps 
(at left and 
right) 


The cushion cylindrical 
section rides on here. 
(In temporary 


setting state) $ 


a a a a 


Adjust the cushion support 
location until uniform clearance 
is Obtained. 


* 


The figure shows the right drive unit (seen from the front). The cusion supports of the left drive unit and the back (fan side) are the same. 


Figure 3-5-9 Cushion Support 


Attaching the 


mounting bracket 
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(E) Mount the cushion supports that were removed in procedure (C), so that 
clearances around the stopper including those in its front and back are 
1.5mm. See Figure 3-5-9. 

(F) If the panel unit is required, mount it. See item (3). 

(G) Mount the front panel. 7 | 

(3) Mounting the panel unit 

The panel unit (optional) is mounted as shown in Section 3.5.2. When the 

panel unit is used in the Mounting Tray, mount it as shown in the follow- 

ing figure. | : 

When the panel unit is mounted, use the Mounting Tray (BO30-4590-T501) 

as the inner rail. (Refer to Section 1.3.2.4.) This type of Mounting Tray has 

a blank panel on one side. When installing 2 drive units, this blank panel is 

not used. When installing 1 drive unit, mount this blank panel in the unused 

window. | 

Notes: 1. The protection cover on the installation frame edge protects 

cables from damage. Mount is together with the panel unit as 
shown in the following figure. 
2. For cable forming, see Figure 3-5-2. 


Protection cover 

(Attached to 

the panei unit) 
Panej unit Connection ; . 
Mounting screws cable 


ie eee |e 


Figure 3-5-11 Mounting the Panel Unit 


Panel unit 


(4) Power supply unit installation 
The power supply unit is mounted at the back of the Mounting Tray (inner 
rail) using 4 screws. Even after the inner rail is mounted on the 19-inch rack, 
the power supply unit can be installed if sufficient space is left. 
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Power supply unit mounting screw 
(Attached to the power supply unit) 


Output 
connector side 
(Cooling fan) Operation and 
maintenance 
panel side 
lid 
Dual channel option 
installation side 
Power 
supply unit 


Mounting Tray 
(Inner rail} 


Note: Refer to Section 1.3.2.5 for optimum cable lengths when the optional power supply unit 
is installed. 


Figure 3-5-12 Power Supply Unit Installation 


(5) Dual channel option installation 

The dual channel! option can be mounted on the power supply unit. (Tap 

locations for mounting are shown in Figure 1-3-5.) 

(A) Mount the bracket (2a) on the rail (1a) using screws SBD M3x5. The 
left and right brackets and rails are symmetrically mounted. 

(B) Mount the spring (3a) on the rail (1a) using screws SBD M2x5. The left 
and right brackets and rails are symmetrically mounted. 

(C) Mount the rails (1a} on the power supply unit using screws SSA M4x8. 

(D) Mount the guide (4a) at the back (operating section) of the power supply 
unit using screws SBD M4x8. 
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¥ , Bracket (2a) 
iP ey 
s Rail (1a) 
Z v/ | 
< ea 
+ 


Si 
LTS. Guide (4a) 


a * 


Figure 35-13 Dual Channel! Option Installation 1 


(E) Mount the dual channel PC board on the frame (6a) using screws SBD 
M3x5. (See Figure 3-5-14.) ; 


Frame (6a) 


Figure 3-5-14 Dual Channel Option Installation 2 
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(F) Pressing PC board unit (PC board and frame assembly) (12a) downward, 
insert it until the springs deflect slightly. The PC board unit frame is 
automatically latched at lugs of the brackets (2a) and locked. (See 
Figure 3-5-15.) 


Bracket 
(2a) 


Figure 3-5-15 Dual Channel Frame Mount 


(G) Connect CN25 on the PC board and CN33 on the power supply unit 
with the connection cable (B660-0625-T329A). (See Figure 3-5-16.) 

(H) Connect interface cables (8a and 9a) between the drive unit (CNAM) and 
the dual channel PC board. 

(1} Connect the A-channel cable B to the PC board, and pull the cable out 
behind the power supply unit. 

(J) Remove the dual channel PC board from the rails and connect the 
A-channel cable A to the drive unit (CNAM), and pull the cable out 
under the dual channel PC board and behind the power supply unit. 

(K) Connect B-channel cables A and B to the back of the PC board (CN21 
and CN22) and pull them out behind the power supply unit. 


(8a) 


A-channel 
cable B 


i ee 
= A-channel 
E cable A 
: eS ee | ee 
TI 
Figure 3-5-16 Dual Channel Cabling 
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(LL) Attach the cover (11a) on the frame (6a) using screws SBD M3x5. 


(11a) 


fk> ---~> 


Figure 3-5-17 Dual Channel Top Cover Fixing 


(M) Form the A- and B-channel interface cables along the guide (4a) and hold 
them with the cable retainer (13a). 


—— Guide (4a) 


A-channel cabie A B-channe|l 


cable B 


A-channel 
cable B 


Cable retainer 
/ | | (13a) 
B-channel cable A . 


Figure 35-18 Dual Channel interface Cables Holding 


* Part number of the dual channel option is BO3B-4590-E401A. 
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3.5.4 Mounting the Dual Channel Option 

The procedure for mounting the dual channel option on the power supply (pro- 

cedure BO3B-4590-E401A) was previously described in Subsection 3.5.3.2. This 

subscription describes the procedure for mounting the option on the drive unit 

(procedure BO3B-4590-E402A). 

(1) Remove the cover (PC board protection cover) from the drive unit. (See 
Figure 6-5-2.) 

(2) Mount the dual channel BCB on frame 6a as shown in Figure 3-5-14. 

(3) Connect the drive unit (CNAM) to the PC board via the cable as shown in 
Figure 3-5-16. | 

(4) Insert cover 1b between frame 6a and the equipment from the front of the 
equipment. Replace the cover on the drive unit as for the protection cover. 

(5) Insert frame 6a with the PC board into the four supporting arms on cover 1b. 
Fix the frame with two screws (M3x5). Place frame tangs 2b under the 
supporting arms. (See Figure 3-5-17). 

(6) Connect cable B to channel A (CN23). 

(7) Attach cover 3b in the frame of cover 1b with screws. 


Cover 3b 


PCB 


QD 


Cover 1b 


B Frame 6a 
Frame 
tang 2b 
Cover (supporting arm) . 


Figure 3-5-19 Mounting the Dual Channel Option 
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(8) Connect all other interface cables to channels A and B. 

(9) Remove the cable holder from the optional fan unit and attach cable duct 4b, 
which is an accessory of the dual channel option, to the unit. The duct is 
attached in the same way as for the cover to the fan unit. 

(10) Extend the interface cables and power cable from the rear of the equipment 
to holder 3b. (See Figure 3-5-18.) 
- Ach-B cable 


Holder 5b 


Power 
cable 


(LAL hh 


Bch-B cable 


Ach-A cable 


Ach-B cable 
Duct 4b 


Figure 3-5-20 Dual Channel Cables Holding 


3.5.5 Dual Channel Option Configuration 
There are two kinds of dual channel options. One is installed on the power supply 
and the other is installed on the drive. The parts configuration of each option is 
as follows: | 


Table 3-5-1 Dual Channel Option 


Option P/N 


Configuration on Drive 


Configuration on PSU 
BO30B-4590-E402A 


Description BO30B-4590-E401A 


ee ee 
PCA (XCDM) (SMD) ae B16B-7990-0060A B16B-7990-0060A 
Fa | coer =| a | B660-1060-TO96#L2R602 B660-1060-TO96#L2R802 
Label B370-1360-0094A B370-1360-0095A 
B370-0950-0340A 
B370-0950-0341A 
B370-0950-0342A 
| B370-0950-0343A 
Power Supply Cable a B660-0625-T329A#L3R002 B660-0625-T329A#L1R503 
FC 
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3.6 CABLING 


3.6.1 Connectors On Unit Side 
Figure 3-6-1 shows the mounting positions of the connectors on the M231XK. 


(Interface printed circuit upper-board) 


Interface cable {A) connector 60P 
Interface cable {(B} connector 26P 


PWR cable connector 
(Control printed circuit lower-board) 


Back of the unit 


Figure 3-6-1 Mounting Positions of Connectors 


Cables include an interface (A) cable 60P, an interface (B) cable 26P, and a power 
cable. 


Refer to Section 3.6.2 for additional information on the power cable. 


3.6.2 Power Cable Connection 
The M231XK uses only the DC power, Connector specification for the unit, 
recommended specifications for the cable, and pin assignment and voitages 
follows. 


(1) Specification on the unit side 
Header C63L-0820-0008 (2420-07A-G manufactured by Molex Japan Co., 
Ltd.) 
(7P) x 2 units 


(2) een ence specifications on the cable side 
Housing C63L-0820-0007 (2139-7 manufactured by Molex Japan Co., Ltd.) 


(7P) x 2 units 
Contact C63L-0820-0002 (2478-GL manufactured by Molex Japan Co., 
Ltd.) 
(12 units) 
Key C63L-0820-0001 (2560-1 manufactured by Molex Japan Co., Ltd.) 
(2 units) 
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(3) Pin assignment and voltages 
Refer to Figure 3-6-2. 


To CN10 

(CN10) (CNQ) 

1 OV {-12 V RTN) 1 +5V 

2 (Key ) 2 +5V 

3 OV (—12 V RTN) 3 OV (+24 V RTN} 
4 —12V 4 OV (+24 V RTN) 
5 —12V 5 +24 V 

6 OV (+5 V RTN) 6 (Key) 

7 OV (+5 V RTN) 7 +24 V 


Note: 1 Use AWG18 as the cable material. 
2 The cable length must be less than 1.5m. 
3. Alt “OV” must be connected together at power supply outputs. 


Figure 3-6-2 Pin Assignment and Voltages 

If the power supply (option: B14L-5105-0100A) is used, a power cable is pro- 
vided. (refer to Figure 3-6-3) 

specify the length of the power cable as follows [for 50 cm (example)] : 


B660-0625-T327A #L500R0 
Cable specification 500 x 10° (mm) 


| Power supply 


Figure 3-6-3 Power Cable (Specification: B660-0625-T327A) 
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3.6.3 Interface Cabling 

Interface cables include cable (A) (60P) for control signals and cable (B) (26P) for 

data signals. 

(1) Cabling 
Cables are connected with the system in the star-chain mode or the daisy- 
chain mode, as shown in Figure 3-6-4. For the star-chain mode, the line 
terminator for cable (A) is necessary for every device. For the daisy chain 
mode only the last device requires a line terminator. 


The unit side of cables (A) and (B) use lights angled connectors which have no 
malinsertion preventive keys. Insert the cable to match the triangular marks 
on the connectors, (at the number one) shown in Figure 3-6-5. Then lock 
them from both sides with the locking lever. 


If an optional fan unit is used, fix cables (A) and (B) at the upper section of 
the fan unit, as shown in Figure 3-5-18. 


Contro! unit [ 


pat tet pat fe | 


VLLLLLL. VLLLLLL. 


pA | {8 | 


LLLLLL 


VLLLL LA VLLLLL2 


Used for 
dual port 
option only 


AO BO Al B1 A2 B2 A7 B? 


Control unit #1 


a) Star-chain cabling 
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Control unit | 


A 
LLL LEA 
Line 
terminator 
LLLEL2 
A 
Used for 
dual port 


option only 


Control unit fl . 


b) Daisy-chain cabling 


Figure 3-6-4 System Interface Cabling 


a 


, 
age C Buble 


\y 


Figure 3-6-5 Interface Cabling 


BO3P-4590-0103A ...B1 


(2) Cable Termination 
In the daisy-chain configuration, (A) cable signals must be terminated at the 
last disk drive with four IC module-resistors packs as shown in Figure 3-6-6. 
The four 1C module resistors packs are installed in all disk drives: therefore 
they must be removed from the disk drives on which the line termination is 
unnecessary. 


/ 


CNAM PCB Assembly 


1 


Figure 3-6-6 Cable Termination 


3.6.4 System Grounding 
(1) These M231XK is uniformly grounded at the signal ground (SG) connector. 
If SG connection is required on the system, use the SG tap at the back of 
the unit, shown in Figure 3-6-7. 


The optional fan unit is grounded at the FG (Frame ground) connector, the 
SG (Signal ground) is separated from the FG (Frame ground) with insulat- 
ing bushings. 


A grounding cable may be connected as shown in Figure 3-6-8, if it is required. 

(2) The FG and SG terminals are provided with the optional power supply unit. 
Connecting or disconnecting FG and SG on the power supply unit can be 
performed according to system power distribution and system ground require- 
ments. 
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M4 PO.7 SG Terminal! 


Figure 3-6-7 SG Terminal 
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| . FG/SG connection 
Drive unit (cable is not attached) 


Figure 3-6-8 FG/SG Connection 


3.7 MODE SELECT SETTING 


When the M231X Micro Disk Drive is installed in the system, the customer must set 
switch 1 through 3 according to system requirements; these switches determine, Disk 
Logical Unit Number, Sector Mode, Tag 4/5 Enable, File Protect and Sector Counting, 
Switch 1 through Switch 3 is located on the CNAM PCB Assembly, as shown in Figure 
3-7-1. 
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SW1 to 3 


{Top View) 


Figure 3-7-1 Mode Select Switch Location 


3.7.1 Disk Addressing | 
Disk Logical Unit Number 0 to 7 is selected by SW1 at location E3 on the CNAM 
PCB assembly. Set the desired disk address with the three keys on SW1 using the 
binary code as shown in Table 3-7-1. 


Table 3-7-1 Disk Addressing 


E3 (CNAM) 
Figure 3-7-2 Disk Addressing 
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3.7.2 Sector Mode 
The customer can select Hard Sector mode (1 to 128 sectors) or Variable Soft 
sector mode, using Key 6 on SW1 at location E3 on the CNAM PCB assembly 
according to Table 3-7-2 as shown in Figure 3-7-3. 


In the case of Hard Sector, the customer must set the number of sectors per disk 
revolution as described in Section 3.7.5. Setting the number of sectors per 
revolution is also available in the Variable Soft Sector mode. 


Table 3-7-2 Sector Mode 


E3 (CNAM) 


Figure 3-7-3 Sector Mode 


3.7.3 Tag 4/5 Enable 
The M231XK provides optional Tag 4 and Tag 5 functions. The customer may 
disable or enable these optional functions using Key 5 on SW1 at location E3 on 
the CNAM PCB assembly. Refer to Figure 3-7-4. Disabling the Tag 4 and Tag 5 
functions inhibits the receivers of Tag 4 and Tag 5 receivers on the interface. 


Table 3-7-3 Tag 4/5 Enable 


Tag 4/5 


Sw 


E3 (CNAM) 


Figure 3-7-4 Tag 4/5 Enable 
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3.7.4 


3.7.5 


3.7.6 


File Protect 

When the customer desires to inhibit the write operation, the File Protect key 
may be set to the On position, using Key 7 on SW1 at location E3 on CNAM PCB 
assembly. Refer to Figure 3-7-5. 


Table 3-7-4 File Protect 


Enabie writing OFF 


SW 1 


E3 (CNAM) 


Figure 3-7-5 File Protect 


Device Type (optional) | 
The device type, M2311K or M2312K, can be selected by setting key 4 on SW1. 


Table 3-7-5 Device Type 


Device Type 


Note) Tag 4/5 feature must be enabled 
E3 (CNAM) to obtain device type code. 


Figure 3-7-6 Device Type 


Sector Counting 

sector count configuration switches SW2 and SW3 are located at A26 and A24 
respectively on the CNAM PCB assembly. Each key of SW2 and SW3 represents 
the binary powers of the Byte Clock as shown in Table 3-7-6. 
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Table 3-7-6 Sector Counting Keys 


SW2 Key No. Value SW3 Key No. Value 


(1) Calculation based on Sectors/Track 


EXAMPLE 
(Calculations for 9 Sectors) 
20,480 20,480 , | 
ee es = 
1) Noimber of sectors Number of bytes — 9 2,275.555 
per sector | 
2) {!f the above calculation results in a remainder, 
truncate the remainder and add one to 
the integer portion of ‘‘number of bytes 
per sector’. . 2,275 + 1 = 2,276 
EXAMPLE 


(Calculations for 9 Sectors) 
3 


= 


Configure SW2 and SWS to ‘‘number 
of bytes per sector’’ minus one to 
allow for sector counter reset clock. 2,2/6 — 1 = 2,275 


2,275 = 2,048 + 128 + 64 + 32 +2+ 1 


Keys must be “ON”: Key # 5 1 7 6 2 #1 
: a ————————————————— 
~SWS3 SW2 


4) To determine how many by bytes (if 
any) the last sector of each track will 
be short, multiply ‘‘number of bytes 
per sector’ by ‘‘number of sectors”’ 
and subtract 20,480. 2,2/6 x 9 = 20,484 


—20,480 
Last sector short 4 bytes 


(2) Calculation based on Bytes/Sector 
Example: 583 Bytes/Sector 
1) Calculate the value to be set. = 16,384 — (Byte/Sector) 
(Particular Value) 
= 16,384 — 583 
= 15,801 
2) Select the keys must be OFF position referring to Table 3-7-6 after the 
following calculation. 


BO3P-4590-0103A .. .B1 3-41 


3-42 


15,801=8,192+4 096+2 048+1 ,024+256+128+32+16+8+1 


Keys must be “OFF”: 7 6 5 4 


SW2 


3) Calculate the Sectors/Track 
Bytes/Track 
Bytes/Sector 
_ 20,480 

583 


= 35,129 


Sectors/Track= 


2 1 6 5 41 


owt 


4) If the above calculation results in a remainder, truncate the remainder. 


The integer portion means actual sectors per track. 
Actual Sectors/Track = 35 
5) Calculate the number of the last sector (remainder). 


Last Sector Length = 20,480 — (Bytes/Sector) x (Sectors/Track) 


= 20,480 — 583 x 35 
=75 


Table 3.7.7 Sector Selection 
| sw2 Tw Last Sector 
eed CEVETRSSSETELUNS Pre/Secior_|__ Shorter 
a a a ae ee 


ee 

2 [iiaititiitio07] i020 | 0 
[a foro1010[1010110| ear | 1 
[a [atsrtssfitroor0] sia [io 
Ts [rrstetpitii+ 00, 4008] os 
[e [rovorosjorori00| saa [= | 
[7 [vorro1s+fors0100| 20 | 2 
Te [iviaiasfrro0100] 2s [0 
Te Trro00rt[1o00100| ae [= 
io [riti1iisfitiroco] 208 | 0 | 
Tar [rorooo1[oir11000, 10a 
[az fororoto|ior+oco| or | — | 
Tas Tr ttoorofoorto00| wre | 
ia forrorrofiio+roc0| ea? 
Tis [1orororjo1o1000| 1368 | 10 
Dae [itaitii1[1001000] 120 [0+ 
[a7 [oototrofi001000| 1s | 5 
we [rooorrifoooro00] se 
[19 [roro11ojo001000| 10 | 2 | 
[ao [yititii[i1i0000) so | 0 | 
Car [airiootfit+o000| oe | 6 | 
[ae [oroooto|ii10000; a | 2 
% [orotiisfor10000) er | a | 
4 [rorororjo1ro0000| aa | 16 
as [1i00170[0110000| ao | 0 | 
[26 [ii00100;0110000| 7 | 8 | 
ae [a10%101[1010000| 72 | 6 | 
ge Torocoo1f[ro10000| 7 | 2 | 
ao [ororord|io10000| a | 0 ~~ 
a [oororoe;io10000, i) 
Tae [iititii[oorooc0] oo | 0 
a foror1o1fooro000, ma | 2 
[as [voorooijo0010000, 86 | ~~~ 
[a6 jooo1r1t0fooro000,| 9 | + 
ar_[roororofoo10000| a | 8 
[as [orovtoo[0010000| a | 2 
so [rorrooofooroo00| se | 4 
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3.8 SHIPPING 


Perform the following operations when the M231XK is to be shipped mounted in a 
19-inch rack. 


Table 3.7.7 Sector Selection (Continued) 


a er es 
| sector |S 1234567 Shorter 


Tao asiaritfirooo00) sa | io 
ai frtootrt|i100000] so | | 
[a [vt1o011[1100000| «ae | 6 | 
[a _[oortiot[iioo000| «7 | —i_| 
“ma [roooro1[i1o0000| «6 | am —~*d 
[as [riiooorlii00000; «se | a 
[ae [ro11170]1100000) 6 | 38 
“a [ivootro|1i00000; ae | 2 | 
[we [ororoto|ii00000| a | - 
[~o [rooooro;ii00000) #e | 2 
[so [roorroo;i100000) 40 | 20 
fs: [rooo100|i100000| az | 16 + 
[se [rootooo|i100000| ae | 8 
[ss foro0000|1100000| a7 | 
[se [irorttifo1o0000| so | 0 
fs [oorotitjoro0000| os | 5 
“se [rortottfo100000] se | -16 
“se [roooortjo1o0000)] 34 | 82 
we [trotiorfo100000| me | -2 
“wo [rorotorjo1o0000) aa | 0 
a [1110010100000] 38 | 1 
ee fororoorfo1o0000| a1 | a 
a [roroo01jo100000| ae | 8 
fe [rivitioforo0000| ao | o 
es [rro1ito}o100000| 38 | 0 
fe forio1rolo1o0000| 31 | 8 
aw [rooorrofo100000| se | mz 
ee [rorioroforooo0c| m2 | -s 
r~e@ Toootorolo1o0000| a7 | -13 
“ro [oorootolo1o0000| ma | 
we [oort+oo;o1o0000| m5 | a 
[eo [r1111tt[roco000| we [| o 
Daze [rat1i00|1000000, 0 7 0 


Notes: (1) “1” indicates that the key is set to ON side. 
(2) “0” indicates that the key is set to OFF side. 
(3) The last sector is equai or shorter than nominal sector. 


(1) Lock the actuator (refer to Section 3.5). 
(2) Secure the unit: 


We recommend to attach a elastic material to the mounting-frame side near the 
rubber shock-isolator, so that excessive force is not applied to the isolators. 
Refer to 3.4.4 for securing the unit. When the unit is shipped by itself, the same 


operation (1) is required before packing into the proper carton. 


(3) This process is required so that the shock applied to the unit during shipment exceed 


5G. 


3.9STORAGE AND REPACKING 


When reshipping the unit, lock the actuator and repack it in the original carton or a 


carton having equivalent functions. 


When the environmental is conditions are severe and the unit is to be stored for an 


extended period of time, it should be packed in its box. 


Units can be stacked three cartons high. 


When storing unpacked units, avoid locations that are dusty or subject to extreme 


environmental changes are extreme. 
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section 4 
Theory of Operation 


4. THEORY OF OPERATION 


4.1 GENERAL DESCRIPTION 


The operation of the M231XK is divided into three parts. The first part (Section 4.2) 
describes the mechanical assemblies of the unit. The second part (Section 4.3 and 4.4) 
describes the magnetic heads and magnetic disks. The third part (Section 4.5 and 4.6) 
describes the interface, servo circuit, R/W control, and other electronic controls. 


4.2 MECHANICAL ASSEMBLIES 


4.2.1 


4.2.2 


Disk Enclosure 

The Disk Enclosure (DE) is a completely sealed unit containing the disks, spindle, 
actuator, and heads. Each of these are visible from the outside through a plastic 
cover. The DE is sealed at the factory and must not be opened in the field. 


Air Circulation in DE 

As the Contact stop/start (CSS) head used in this disk unit has a very low flying 

height (approximately O.35um), head crashes can be caused by microscopic 

foreign particles. To keep the inside of the DE clean, the enclosure is completely 

sealed and clean air is supplied through two fileters. A breather is used for ex- 

ternal air intake, while a re-circulation filter keeps the air inside the DE clean. 

Refer to Figure 4.2.1. 

The breather filter is used for the following purposes: 

(a) Prevention of negative pressure in the vicinity of the spindle when the disk 
begins to rotate. 

(b) Prevention of dust intake when the air in the DE contracts due to a tempera- 
ture difference between the DE and its environment. 

The re-circulation filter, attached to the closed loop duct in the DE, ts used to 

keep the air free of foreign particles. When a pressure difference is caused in the 

DE by the rotation of the spindle, the air in the DE circulates through the closed 

loop. Because it continually passes through this filter, the air is always kept clean. 

These two filters can remove 99.97% of the dust particles (0.3um min.). 
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Figure 4-2-1 Air Circulation Inside Disk Enclosure (DE) 


4.2.3 Spindle/Drive Motor 

The spindle/drive motor is an integral part of the chassis. It consists of seven 
major components: Shaft, Hub, Bearings, Stator, Rotor, Antistatic Brush, and 
Speed Sensor. Refer to Figure 4.2.2. The motor shaft is fixed within the motor 
housing by upper and lower bearings which are sealed to prevent contamination 
of the disk platter environment. The stator is fixed to the outer radius of the cast 
motor housing. The hub is fixed to the top of the motor shaft. The rotor and disk 
platters are fixed to the hub. The antistatic brush contacts the bottom of the 
motor shaft and dissipates any electrostatic noise to the chassis. A Hall-effect 
sensor detects the movement of the hub. The signal produced by this sensor is 
compared with an oscillator clock on the PCB in order to maintain the normal 
rotational speed of 3,600 RPM. 


Sealed bearings 


Hub Disks 
Stator | 


Rotor 


sensor) = 


I gL 
NP ae te gp ee: SR 
CON) B= A 
corre’ | eS ey CL 
L | 


/ 


np} 


WV EVV YY VIA 


Antistatic brush 


Breather filter ; ; 
Aluminum casting 


Figure 4-2-2 Spindte/Drive Motor 


4.2.4 Actuator Arm Assembly 
A low-power-consumption, rotary-type actuator is used to move the data heads 
and servo head along a circular arc to the specified cylinder. A moving coil is 
attached to the other end of the actuator arm and moves freely between fixed 
permanent magnets without contact. When current is applied to the coil, the coil 
and magnets interface and the actuator moves around the pivot. Refer to Figure 
4.2.3. 


The actuator performs the following types of motion, which are controlled by 
servo feed-back current from the servo head. 
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(1) Seek 
Heads are moved to the spcified cylinder while counting track-crossing signals. 
(2) On Cylinder 
Heads follow the specified tracks. The servo system prevents mispositioning 
due to disturbances such as shock, vibration, or temperature changes. 


The servo head is located on the lower surface of the bottom disk, where servo 
information is pre-written at the factory. 


This servo information is used as a control signal for the actuator; that is, it 
provides track-crossing signals during a seek operation, track-following signals dur- 
ing On Cylinder operation, and timing information sucha as index and servo 
clock. 


The heads are incontact with the disk surfaces during start and stop (CSS heads) 
at a fixed position called the landing zone. This zone is on the innermost area of 
the disk, separate from the recording zone. A spring force holds or fixes the actu- 
ator at this position. If no current is applied to the moving coil, the heads are 
fixed at the landing zone to prevent head to disk without CSS in the recording 
zones. | 


Once the disks attain the required rotational speed, an initial seek frunction 


Permanent 
magnet 


occurs. Current then flows in the coil and the heads are released from the landing 
zone and moved to Cylinder Q. 


Movable coil Actuator arm Heads 


Pivot 


Figure 4-2-3 Actuator Arm Assembly 
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4.3 MAGNETIC HEADS AND RECORDING MEDIA 


4.3.1 Magnetic Heads 
To accomplish high density recording, Contact Start/Stop (CSS) flying heads are 
employed. The heads fly on the surface air flow generated by the rotating disk. 
The CSS system differs from the conventional ramp-load system in that the heads 
are always over the recording media and rest on the disk surface when the disk is 
not rotating. 


Since, the head and disk make contact, the wear caused by this contact must be 
minimized. Therefore, the CSS heads are lightly loaded and surface pressure is 
reduced by using a tapered flat slider such as that shown in Figure 4-3-2. The 
slider has three rails. The air intake end of the slider is tapered to obtain from the 
air flowing over the disk surface. Read and write are performed by a ferrite core 
at the rear of the head, the minimum flying height position. 


Read/Write gap 


Stider 


Load spring 


Disk motion : ~| 


Figure 4-3-1 Read/Write Head 


Air flow 
Air bearing taper 
Air bearing flat ae cote 
: track width 
Read/Write gap _y, 
Ferrite core Ko ; 
FH \ < Rail bevel 
ail bev 
Coll SG 
ZF 
7, Suspention attachment notch 
| 
x 
Ferrite slider 
Back gap Glass 


Figure 4-3-2 Tapered Flat Slider 
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4.3.2 Recording Media (Magnetic Disk) 

The data recording media are aluminum disks approximately 200 mm (8 inches) 
in diameter and approximately 2 mm (75 mil) thick, and are coated with a 
magnetic material. Since the M231XK employs CSS heads, to prevent wear the 
surface is coated with a special material. Up to four disks can be installed for a 
maximum storage capacity of 84.4 MB. The bottom surface of the lowest 
disk is for the servo area, on which the positioning data and clock signals are 
recorded. 


4.3.3 Servo Track Format 


4.3.3.1 Servo track configuration 
The servo area is used to store the unique data patterns which generate the 
Track Positioning, Index, Guard Band, and Clock signals. This data is pre- 
recorded on the disk before the unit is shipped from the factory. 


The servo area consists of a combination of ODD1, ODD2, EVENT and EVEN2 

tracks. The physical placement of servo tracks is shown in Figure 4-3-3. The 

servo tracks are divided into the following five parts: 

(1) Dead Space (DS or Landing Zone) 
Dead Space is used for head contact during start and stop. DS consists of 
five DC-erased tracks and is recognized as Head Unloaded through the servo 
circuit. 

(2) Inner Guard Band 2 (1GB2) 
Inner Guard Band 2 is used for speed control during RTZ or Initial seek 
sequence. !GB2 consists of six EVEN1—EVEN2 tracks, six ODD1—EVEN2 
tracks, six ODD1—ODD2 tracks and five EVEN1—ODD2 tracks (23 tracks 
total). 

(3) Inner Guard Band 1 (1GB1) 
Inner Guard Band 1 is located between |GB2 and Cylinder 0, and is used for 
speed control during RTZ or Initial Seek sequence. 1GB1 consists of four 
EVEN1~-EVEN2 tracks, four ODD1—EVEN2 tracks, four ODD1—ODD2 
tracks and four EVEN1—ODD2 tracks (16 tracks total). 

(4) Servo Band 
Servo Band is used for tracking to determine the center of each cylinder. 
The Servo Band consists of 148 EVEN1—EVENZ2 tracks, 148 ODD1— 
EVEN2 tracks, 148 ODD1—ODD2 tracks, and 148 EVEN1—ODD2 tracks 
(592 track total). However, 1-% inner tracks of Cylinder 0 and 1-% outer 
tracks of Cylinder 588 are not utilized for corresponding data tracks. 

(5) Other Guard Band (OGB) 
The Other Guard Band is used to recognize that the head has passed through 
the servo zone in an outward direction. OGB consists of four EVEN1— 

~ EVENZ2 tracks, thre ODD1—EVEN2 tracks, three ODD1—ODD2 tracks 

and four EVEN1—ODD2 track minimum (14 tracks minimum total). 
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4.3.3.2 Servo pattern 
The servo signal is a unique ‘‘Dual-phase composite servo signal’ which creates 
a high-performance positioning system. It !s used to achieve angular positioning 
(location with reference to the circumference of the disk) and radial positioning 
(location with reference to the radius of the disk). 


Angular positioning is determined by a series of sync bits which are written on 
each track. Through a combination of Index Bit and Normal Bit; the “sync 
pattern’’ is developed. A series of unique sync patterns is written at the factory 
and used in the identification of specific disk regions. Refer to Figure 4-3-4 and 
Figure 4-3-5. Index mark, OGB, IGB1, and IGB2 patterns are described in 
paragraph 4.3.3.3. 
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Index Pulse 


Sync Pulse 
Odd1 Pulse Odd? Pulse Index Pulse 


# Even? Pulse / Even2 Pulse 
EVEN1-EVENZ2 
On Cycle 
(4-Data-Byte: 3.25pts) 


Figure 4-3-4 Normal Bit Pattern 


ODD1-EVEN2 


EVEN1-ODD2 


a a a 
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ODD1-EVEN2 


0001-ODD2 


EVEN1-ODD2 


EVEN1-EVEN2 


4-10 


Sync Pulse 


; Oddi Pulse 


Event Pulse 


On Cycle 


(4-Data-Byte: 3.25,s) 


Figure 4-3-5 Index Bit Pattern 


Sync Pulse 
Odd2 Pulse 


Even2 Pulse 


ie 
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Radial positioning information is provided by writing ODD1—EVEN2, ODD1— 
ODD2, EVEN1—ODD2, and EVEN1—EVEN2 patterns, in that order, on the 
servo surface. 


During head movement, the servo circuit detects the amplitude changes between 
ODD1 and EVEN1 peaks (phase 1), and between ODD2 and EVEN2 peaks 
(phase 2), and then converts them into two position signals (phase 1: Normal, 
phase 2: Quadruture) through the position sensing. 


After head movement, the servo head, which has double the core width of the 
data head, settles on the border of two types of servo patterns controlled by the 
two least-significant bits of the target cylinder address. The servo circuit then 
makes the ODD1 (or ODD2) peak equal to the EVEN1 (or EVEN 2) peak by 
positioning the servo head on the center of the servo track. Refer to Figure 
4-3-6. 
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4.3.3.3 Index, |GB2, |GB1 and OGB patterns 
Index, 1GB2, |GB1, and OGB patterns are detected by decoding the combina- 
tion of Index bits and Normal bits. Each of the patterns are shown in Table 
4-3-1. 


Table 4-3-1 Index, IGB2, 1GB1, and OGB Patterns 


ee 
[one ayn) 
ee 


Note: 0 — Normai bit 
1 — Missing bit 


4.3.4 Data Surface Format 

The data surface consists of all the disk surfaces except the servo surface and is 

composed of three basic parts as follows: 

(1) Landing Zone (LZ) 
The Landing Zone is included in the area described as Behind Home (BH), but 
is specifically the area the heads contact during start and stop sequence. The 
Landing Zone corresponds to Dead Space (DS) on the servo surface. 

(2) Behind Home (BH) 
Behind Home (BH) is the transition area on both sides of the data tracks. 
It corresponds to |GB2, !|GB1, or OGB on the servo surface. 

(3) Data Track 
The data track area consists of 589 cylinders for data recording, with Cylinder 
0 being the inner-most track and Cylinder 588 being the outer-most track. 


4.3.5 Head and Surface Configuration 
The head and surface configuration for the M2311K and M2312K are given in 
Figures 4-3-7 and 4-3-8, respectively. 


Data Head 3 
Data Head 2 


ee ee 
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Data Head 1 
Data Head O 
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Spindle Servo Head 
Hub 


Figure 4-3-7 M2311 Surface Configuration 
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Figure 4-3-8 M2312 Surface Configuration 


4.4 FORMAT 


4.4.1 Description 
A “‘sector’’ is an area assigned an address on the disk. Each sector consists of 
an Address Area (AA) to confirm that the correct sector has been read, and a 
Data Area (DA) on which the actual data is recorded. 


Index and sector pulses are used by the controller to find the beginning of the 
track and sector. Sector format is determined by the controller. Fixed Sector 
format or Variable Sector format can be used with the M231XK. 


The recommended Fixed Sector format an Variable Sector format is as follows. 


4.4.2 Fixed Sector Format 
Refer to Figure 4-4-1. 


Index/Sector : Sector/|Index 


N identical Sectors 


Sync 
Pattern 
1B 


Address 


Data Area 


cee aa Upper Lower Head Sector CRC CRC 
Pattern Logical Unit Cylinder Cytinder 
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Example: 64 Sectors/Track 


= _ otal Bytes/Track 
Data Area Sector/Track — (Gap loss + Check Bytes) 
= ares — 64 = 256 Bytes/Sector 
a _ 256 x 64 2 
Track Efficiency = 90480. 100 = 80% 


Notes: 1) This format is an example only and may be structured to suit indi- 
vidual requirements. 

2) Sync Byte patterns for address and data areas may be different. It is 
recommended that Sync Byte patterns are OE (1x) for address areas 
and 09(Hex) for data areas. 

3) Data patterns for Gap 1, PLO sync, Write Splice, EOR Pad and Gap 3 
are ali “0”. 

4) Fixed sectors per track may be any number from 1 through 128 and 
can be selected by setting the configurator switches on the PCB 
assembly. 


Figure 4-4-1 Fixed Sector Format 


4.4.3 Variable Sector Format 
Refer to Figure 4-4-2. 


N identical Sectors | “ 
Index 
Gap 2 
VFO Address Write VFO Sync Data 
Gap 1 Zeros AM Sync pi Splice Sync ies ss a cap aoe 
168 Me 3B) 41B 18 138 1B 


Sync F ss area Upper t ower Bice 
Pattern aan Unit Cylinder ylinder 


Total Bytes/Track — Index Loss 


Data Area = Sectors/Track — (Sync + Address Area) 
Example 1: 64 Sectors/Track 
Data Area: ae 8 — 41 = 278 Bytes/Sector 
278 x 64 


Track Efficiency = x 100 = 87% 


~ 20480 — 
Example 2: 256 Bytes/Sector 
_ 20480-—26 _ 
Sector Count = 5B +E 4T 68 Sectors/Track 
= . 256 x 68 _ oro 
Track Efficiency 50480 — 85% 


Note: This format ts an example only and may be structured to suit individual 
requirements. 


Figure 4-4-2 Variable Sector Format 
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4.4.4 Description of Format Parameters 


4.4.4.1 Fixed Sector Format 
(1) Gap 1 
Gap 7 allows for displacement of the head and circuit tolerances under worst 
case conditions. This gap must be a minimum of 16 bytes. 
(2) VFO Sync 
All ‘‘0” is are written and used to synchronize the data from the disk and the 
read/write clock from the disk VFO circuits. This field must be 11 bytes. 
(3) Sync Pattern Byte 
The Sync pattern byte represents the start of the address area. It’s function 
is the same as that before the data area, but the address area sync and data 
area sync byte may be different. The recommended patterns is ‘‘OE(Hex)”’. 
(4) Flag Status and Logical Unit Byte 
Flag status and logical unit indicates the status of the disk on the sector. 
Normal record, primary record, or secondary record condition may be 
indicated. The specifications for this field is a function of the control unit. 
(5) Upper Cylinder, Lower Cyclinder 
Upper/Lower cyclinder indicates the cylinder address of the track. 
(6) Head Address 
Head address indicates the head address of the track. 
(7) Sector Address 
Sector address indicates the sector address of the track. 
(8) CRC (Cyclic Redundancy Check) 
CRC is a check byte used to determine whether the data was read correctly. 
(9) Write Splice 
When the address and data areas are written separately, write splice is the 
location of the read/write head transitions. 
(10) VFO Sync 
All ‘’O” ‘s are written and used to synchronize the data from the disk and the 
read/write clock from the disk VFO circuits. 
(11) Syne Pattern 
sync pattern indicates the beginning of the data area. The recommended 
pattern is ‘’O9(Hex)’’. Refer to (3) above. 
(12) Data Area 
Data area is where data is actually recorded. 
(13) CRC 
Same as (8) above for the data field. 
(14) EOR Pad 
EOR pad eliminates the possibility of destroying the end of a record written 
— with a late displacement head. 
(15) Gap 3 | 
Gap 3 is a delay allowance for the control unit. {t should be written all 
“O"' ’s. 
4.4.4.2 Variable Sector Format 
This format is written in the Variable Sector Mode. Refer to Figure 4-4-2. 
Address Mark (AM) is written, prior to the Address Area,.to indicate the begin- 
ning of a sector, and the data field is written in whatever length necessary to 
accommodate the system. The Address Mark (AM) is a three-byte DC-erase 
area at the beginning of the sector format. 


4.5 INTERFACE 
4.5.1 Introduction 


4.5.1.1 Purpose 
This section describes the logical and physical specifications for signal transfer 
between the M231XK and the control unit. 
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4.5.1.2 Application 


These specifications are applicable to both the M2311K (48.2 MB storage) and 
the M2312K (84.4 MB storage). 


4.5.1.3 Connection 

The external connection (for transmitting and/or receiving interface signals) 
consists of connectors, ‘‘A’’ and “‘B”’ which connect, respectively, to cables 
“A” and “B". “A” cables may be connected in a daisy-chain configuration. 
Therefore, a line terminator must be inserted into the ‘‘A’’ connector of the last 
device. ‘‘B’’ cables are connected tna start configuration. Therefore, the control 
unit requires ‘‘B’’ cables and connectors to match the number of units to be 
connected. Refer to Figure 4-5-1. 


4.5.1.4 Time Specification 
Timings are specified at the connector position of the M231XK. Accordingly, 
it is necessary for signal timings to consider both the delay time of the interface 
cable and the circuits of the disk control unit. 


4.5.1.5 Interface Transmitter/Receiver 
Transmitters and receivers of SN75110 and SN75107 or equivalent are used to 


provide a terminated, balanced-iine transmission system. Refer to Section 
4.5.7.1. 
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4.5.2 Interface Cabling 
Refer to Figure 4-5-1. 


CONTROL UNIT I 


Used in 
Dual Port 
only 

CONTROL UNIT II 

Daisy-chain Configuration 
Note: (4A indicates line terminator 
a) Daisy-Chain Configuration 

CONTROL UNIT I 
Used in 
Dual Port 
only 


Al Bl 


CONTROL UNIT II 


Star-chain Configuration 


b) Star-Chain Configuration 


Figure 4-5-1 Interface Cabling 
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Notes: 1) Line terminators (LTN) are required on the control unit and each unit in a star cable con- 
figuration. 
2) Line terminators are required on the contro! unit and last drive in a daisy-chain cable con- 


figuration. 
Figure 4-5-1 Interface Cabling 


4.5.3 Type and Name of Signal Lines 


4.5.3.1 “A” Cable Lines for Balanced Transmission 
Refer to Figure 4-5-2. 


Control Unit Disk Unit 
(2) Unit Select Tag (H/L) 
Status 0 to 5 (H/L) (72) 
(6) Unit Select 1,2, 4 (H/L) 
index (H/L) , (2) 
(10) Tag 1 to 5 (H/L) 
Sector (H/L} (2) 
(20) Bus 0 to 9 (H/L) 
Busy (H/L)* (2) 
(2) Channel! Ready (H/L) 
40 Lines 18 Lines 
* Dual Channel Only Total: 58 Lines 


Figure 4-5-2 “A” Cable Signals 


4.5.3.2 “‘B’’ Cable Lines for Balanced-line Transmission 
Refer to Figure 4-5-3. 


Control Unit Disk Unit 
1F Write Clock (H/L) (2) 
Read Data (H/L) (2) 
(2) Write Data (H/L) 1F Read Clock {H/L) (2) 
Index {H/L) (2) 
(2) Write Clock {H/L) Sector {H/L) {2} 
Unit Selected (H/L} (2) 
Seek End (H/L) (2) 
4 Lines 14 Lines 


Total: 18 Lines 


Figure 4-5-3 “B’’ Cable Signals 
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4.5.4 Description of Signal Lines 


4.5.4.1 “A” Cable Input Signals | 

(1) Unit Select Tag WS 
This signal gates Unit Select 1, 2, and 4 to select the desired disk. Refer to 
timing of Unit Select 1, 2, and 4 (Figure 4-5-6). 

(2) Unit Select 1, 2, and 4 
These three signals are binary-coded to select the desired disk and are vali- 
dated by the leading edge of Unit Select Tag. The logical disk number 
(0 through 7) is selectable by means of a switch located on the PCB card. 

(3) Tag 1 to 3 and Bus 0 to 9 


Refer to Table 4-5-1 which shows the relationship of Tag 1, 2, and 3 and 
Bus 0 to 9. 


Table 4-5-1 Tag/Bus Lines 


Unit Select 
Tag *2 


Servo Offset Minus 


Fault Clear 


Note 1: Dual Channel Only. 


2: Vatidates (or gates) the Unit Select 1, 2, and 4 Jines in addition to the dua! channel priority 
select line. 


(4) Cylinder Address (Tag 1) 
Cylinder address is set with Tag 1 and bus lines (Bus 0 to 9) on the 231XK 


interface. However, throughout Tag 1, the bus lines must be stable. Refer to 
Figures 4-5-8 and 4-5-9. 


The M231XK must indicate On Cylinder Status prior to Tag 1. 
(5) Head Address (Tag 2) 


The head address is set by Tag 2 and Bus 0 to 3 on the unit. However, 
throughout Tag 2, Bus 0 to 3 must be stable. Refer to Figure 4-5-10. 


Note: Cylinder address and Head address information for the M231 XK is shown 
in Figures 4-5-4 and Figure 4-5-5. 
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(a) M2311K 


Cylinder 


48.2MB 
(Unformatted) 


Figure 4-5-4 Storage Addressing M2311K 


(b) M2312K 


Cylinder 


84.4MB 
(Unformatted) 


Figure 4-5-5 Storage Addressing M2312K 


(6) Control Select | 
Bus lines 0 to 9 specified by Tag 3 have a different meaning in each bit. All 
signals are defined as control signals. 
(A) Write Gate (Bus 0) 
Write Gate signal enables the write operation on the specified track. 
This signa! is validated under the following conditions: 


i. Unit Ready — True 
ii. On Cylinder — True 
iii. Seek Error — False 
iv. Device Check — False 


v. Channel Ready — True 
vi. File Protect — False 
vii. Offset — Fatse 
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If Write Gate is turned on in cases other than the above-mentioned condi- 
tions, Device Check occurs and writing is inhibited. Refer to the defini- 
tion of a Device Check. | 
(B) Read Gate (Bus 1) 
Read gate signal is used to recover data from the specified track. Refer to 
the timing of Read Gate, Read Data and 1F Read Clock in Figure 4-5-18 
and Figure 4-5-21. 
(C) Servo Offset Pius (Bus 2) 
When Servo Offset Plus signal is true on the unit, the head is offset 3.0 
um from nominal On Cylinder position away from the spindle. Refer to 
Figure 4-5-11. When going false of Servo Offset Plus, a 4ms delay ts 
required before writing. 
(D) Servo Offset Minus (Bus 3) 
When Servo Offset Minus signal is true on the unit, the head is offset 3.0 
um from nominal On Cylinder position towards the spindle. Refer to 
Figure 4-5-11. When going false of Servo Offset Minus, a 4ms delay is 
required before writing. 
(E) Device Check Clear (Bus 4) 
Device check clear signal resets the device check status; however, if any 
source of a device check still exist (refer to Device Check), this status is 
not cleard. 
(F) AM Enable (Bus 5) 
The AM (Address Mark) Enable signal, in conjunction with Write Gate 
or Read Gate, is used in a variable sector format. When AM Enable is true 
while Write Gate is ture, an AM of 3-bytes is written on the desired track. 
When AM Enable is ture while Read Gate is true, the disk read circuit 
searches an AM of three bytes. When the AM is found, the unit will issue 
and Address Mark Found signal to the control unit. Refer to Figures 
4-5-22 and Figure 4-5-23. 
(G) RTZ (Return to Zero) (Bus 6) 
No matter where the access heads are located on the media, they are 
returned to cylinder zero and head zero by the RIZ signal. This signal 
also clears the Seek Error flip-flop. 
(H) Release (Bus 9) [Dual Channel Only] 
The Release command releases Channel Reserve and Unconditionaly 
Reserve in the drive, making alternate channel access possible after selec- 
tion by the other channel ceases. 
If the customer desires the Release Timer feature using the Release Time 
switch on the optional Dual Channel PCB assembly, release will occur 500° 
ms (nominal) after the deselection of the drive. Refer to Figure 4-5-7. 
(7) Channe! Ready 
The Channel ready signal is used to prevent lost of information or damage to 
the file caused by random interface disturbance when the control unit power 
is lost. This signal must be stable when the control unit is available, and 
must be disabled before logic ievels decay at the interface lines when a power 
failure of the control unit occurs. Refer to Figure 4-5-14. 
(8) Tag 4 and Tag 5 (selectable) 
When Tag 4 goes true, the unit issues Sector Address Status signals on the 
Status O to 5 lines. 
When Tag 5 goes true, the unit issues Device Check Status signals on the 
Status 0 to 5 lines. 
_ When both Tag 4 and Tag 5 are true, the Device Type Code will be issued 
in BCD on the status 0 to 5 lines. Refer to Table 4-5-2 and Figure 4-5-15. 
(9) Pick and Hold 
Pick and Hold are not used in M231X Micro Disk Drive. 
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(10) 


4.5.4.2 "A" 
(1) 


Priority Select (Dual Channel Only) 

When the control unit issues Unit Select Tag and Bus Bit 9 with a specified 
disk address, the disk drive will be unconditionally selected and absolutely 
reserved by the channel issuing the command, providing both channels are 
enabled and a priority select condition does not exist on the opposite chan- 
nel. Once the drive is uncodnitionally reserved by a Priority Select com- 
mand, the respective channel has exclusive access to the drive. The oppositie 
channel can access it only after Release command has been issued by the 
selected channel. Refer to Figure 4-5-7. When a dual port drive is uncondi- 
tionally reserved, all interface signal are inhibited on the other channel, 
including unit selected and Busy signals. 


‘ Cable Output Signals 

Status 0 to 5 

The status 0 to 5 lines contain status information determined by a combina- 
tions of Tag 4 and Tag 5 signals. Information available on status lines O to 


5 with the various combinators of Tag 4 and 5 signals is specified in Table 
4-5-2. 


Table 4-5-2 Status Lines Determined by Tag 4/5 


Device Type* 


Unit Ready 


On Cylinder 


Seek Error 


Device Check 


* Note: These status signals are available if Tag 4/5 function is enabled. 


(A) Unit Status 
i Unit Ready 


When Unit Ready signal is true, and the unit is selected, this signal 
indicates the unit is up to speed, and no fault condition exists within the 
unit. 


ii On Cylinder 


On cylinder line indicates that the heads are located on the specified 
cylinder (track). | 


tii Seek Error 


Seek Error signal indicates that a seek error has occurred. In this case, 
the On Cylinder signal does not always go true. The Seek Error ts cleared 
defined as follows: 

a. Seek was unable to complete a move within 500ms. 

b. RTZ was unable to complete a move within 500ms. 

c. The heads have moved to a position outside the recording area. 

d. An illegal cylinder address was issued to the M231XK. 

e. Heads have overshot the new cylinder address. 


iv Device Check 
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Device Check signal indicates that a fault condition exists in the unit. 
The following fault conditions are detected by the unit. 


4-23 


4-24 


vi 


a. Control Check 1 
Instructions received during a Not Ready status. 

b. Control Check 2 
Instructions received during a fault condition status. (Write Gate 
received during an off-set operation, reading or Seek Error condi- 
tion). 

c. Read/Write Check 1 
Write Gate received during Off-track status, DC Motor overcurrent, 
or VCM overcurrent. 


_d. Read/Write Check 2 


Write fault or write current detected during a not-write operation. 
e. Read/Write Check 3 

Write Gate received during write protected status. 
f. Read/Write Check 4 

Write or Read Gate received and multiple heads are selected. 
If an above-mentioned condition has occurred, writing is immediately 
inhibited and a Device Check signal is issued to the control unit. The 
device check status is cleared by a fault clear on tag 3 and bus 4; or 
by an active fault clear on the operator panel (if operator panel is em- 
ployed.) 
Device Check Status turns on the check lamp on the operator panel as 
well as Fault Indicator LEDs on PCB assembly. 
File Protected 
File Protected signal indicates that the selected M231XK is in a write- 
protected status. The File Protect function is enabled by the following 
switches: 
a. File Protect Switch on the operator panel (option) 
b. File Protect Switch on the PCB assembly. 
Attempting to write while protected will cause a Device Check (Read/ 
Write Check 3) to be issued to the control unit. 
Address Mark Found 
Address Mark Found is an eight-byte pulse which is sent to the control 
unit at least two bytes after the recognition of three-byte DC-erased 
area, 


(B) Sector Address 1 to 32 (Status Lines 0 to 5) 


Six bits of binary-coded Sector Address indicate the current sector address in 


the unit. They are transferred from the Sector Counter, reset by the trailing 
edge of Index, and clocked by the trailing edge of Sector. Sector Address 


(Status Lines 0 to 5) is issued to the control unit by activating Tag 4. 
Refer to Figure 4-5-16 for timing of Sector Address (status lines 0 to 5). 


(C) Device Check (Status 0 to 5) 


Refer to item (A)-iv. 


(D) Device Type 1 to 32 (Status lines 0 to 5) 


Enabling Tag 4 and Tag 5 lines causes Device Type Status to be issued to the 


control unit as Status 0 to 5 signals. Binary-coded Device Type signals are 
specified as show in Table 4-5-3, 


Table 4-5-3 Device Type Code 


| Status 
mest oemaiven oT Te pea Te 
peer 


Notes: O—False; 1—True 
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(2) Index 
The Index signal occurs once per revolution and is used for reference in read/ 
write operation to indicate the beginning of a track. 
Refer to Figure 4-5-16 for the timing of Index and Sector. 


(3) Sector 
The Sector Mark is derived from the servo track. The number of sectors per 
revolution is switch-selectable and is determined by counting Byte Clock 
pulses. The switches are located on the VFO/PLO card within the PCB 
assembly. Each key of SW2 and SW3 represents a binary powers of the Byte 
Clock count. 

(4) Busy (Dual Channel Only) 


If the drive is already selected and/or reserved, a Busy signal will be issued to 
the “‘A’’ cable and the Unit Selected signa! will be issued to the ‘‘B’’ cable of 
the channel attempting the select function. The Busy signal will remain until 
the Unit Select Tag is negated or the drive is no longer busy. Unit Selected 
signal should be used to enable Busy in the control unit. Refer to Figure 
| — «4-5-6. 
4.5.4.3 “B” Cable Input Signals 

(1) Write Data 
Write Data line carries the serial NRZ data to be written on the disk surface 
Write Data must be synchronized with Write Clock. Refer to Figure 4-5-17. 

(2) Write Clock 
Write Clock is a return signal of the 1F Write Clock issued from the M231XK; 
it must be synchronized with the serial NRZ Write Data. Refer to Figure 
4-5-17. 


4.5.4.4 “B” Cable Output Signals 
(1) 1F Write Clock 
1F Write Clock signal is used by the control unit to synchronize Write Data 
and Write Clock. It is available during Unit Ready Status except during read 
operations. Refer to Figure 4-5-17. 7 
(2) Read Data 
Read Data line transmits the recovered data in the form of serial NRZ data 
synchronized with 1F Read Clock. Refer to Figure 4-5-18. 
(3) 1F Read Clock 
1F Read Clock defines the beginning of a bit cell. The Read Data is synchro- 
nized with the 1F Read Clock. Refer to Figure 4-5-18. 
(4) Unit Selected 
When the three unit-select lines compare with the logical address of the unit, 
and when the leading edge of Unit Select Tag is received, the Unit selected 
Signal goes true and ts issued to the control unit. This signal also activates 
all status lines at the ‘‘A”’ Cable. 
(5) Seek End 
Seek End signal is a combination of On Cylinder and Seek Error, indicating 
that a Seek RTZ, or Offset operation has terminated. 
In the Dual Port function, the Seek End signal sent to the unselected channel 
will normally be a constantly true signal level. However, if the drive is 
selected by one channel, and the other channel receives a select, the Seek 
End signal sent to the waiting channel will go false for 30 us, when the 
Select and Reserve latches are reset on the selected channel. 
Index, Sector 
The Index and Sector pulses are issued on the interface for reference during 
read/write operations. 


® 
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4.5.5 Control Timing 


4.5.5.1 Unit Selection 
Refer to Figure 4-5-6. 


Unit Select | ee 
Ta ) 


Unit Select 
1,2,and4 (A) // 


Unit 
Selected (A) 
| 100 ns 
| min. 
Release {A}*1 I ee 


eaigr" ———____ [JL 

wants) LLL __ KLIK KULLLLLLLLLLLL 
soos La | 20 

aun (81 er 


600 ns L =| a 
- max. max. 


Unit | 
Selected (B)*1 


Note: * 1—Dual Channel only. 


Figure 4-5-6 Unit Select Timing 
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4.5.5.2 Priority Select Timing (sample) 


Channel A 


Channel B 
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Refer to Figure 4.5.7. 


Unit 
Select Tag 
200ns 200ns 
in. j 


UX YUIMLLLLL.**qnqqqq0aUUE 


| 


ate LY LLL LLL MLL LLL 


600ns 
max. 


ON LLL Ki a astioes MLL KUL“ 


se MMU, LLL Ls 


UCRSV 


Notes: 1) LUN: Logical Unit Number (Unit Select 1, 2 and 4). 
2} UCRSV: Unconditionally Reserved (Priority Selected). 

3) Sample Sequence is as follows; , 

CHB Selected ~ CHA Priority Select — CHB Priority Select — CHA Release — CHB Select 


Figure 4-5-7 Priority Select Timing 


4.5.5.3 Direct Seek Timing (Tag 1) 
Refer to Figure 4-5-8. 


| | 


200ns _ — a 200ns min. 


1 to 5us 


On Cylinder ne 
Seek End — ——s pe 


Note: Cylinder Address must be less than 589. 
Figure 4-5-8 Direct Seek Timing 


4.5.5.4 Zero Track Seek Timing 
Refer to Figure 4-5-9. 


Tag 1 ee 
a | 


200ns min. 200ns min. 
1 to 5s 


On Cylinder a a ee 
a | 


Seek End ny nl a ne 


4.0s min. 
200ns ee 


TOs max. 


Bus Oto9 


Figure 4-5-9 Zero Track Seek Timing 
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4.5.5.5 Tag 1 to Tag 2 Timing 
Refer to Figure 4-5-10. 


Tag 2 


| moore [| 4. 2002 
Bus 0 t09 yng yp yee 


0.4uUs min. 
1 to Sus 1 to 5s 


Figure 4-5-10 Tag 1 to Tag 2 Timing 


4.5.5.6 Offset Timing 
Refer to Figure 4-5-11. 


200 ns min. 200 ns min. 
Bus ‘2/3 “7 


Seek End 
On Cylinder 
200 ns max. 


4.0 ms nominal 


Figure 4-5-11 Offset Plus/Minus Timing 
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4.5.5.7 Device Check (Fault) Clear Timing 
Refer to Figure 4-5-12. 
_ 


Tag 3 


Bus 4 


es er’ 


Device 
Check 


| 
200ns min. eos 200ns min. 


Figure 4-5-12 Fault Clear Timing 


4.5.5.8 RTZ Timing 
Refer to Figure 4-5-13. 


Tag 3 


Bus 6 


Z200ns min. 200ns min. 


On Cylinder 


Seek End 


(Seek Error) 


200ns max. 


500ms max. 


Note: On Cylinder is not always set if a Seek Error occurs. 


Figure 4-5-13 RTZ Timing 


4-30 BO3P-4590-0103A...B 


4.5.5.9 Channel Ready Timing 
Refer to Figure 4-5-14. 


Channel 
+5V 


Figure 4-5-14 Channel Ready Timing 


4.5.5.10 Tag 4/5 and Status 0 to 5 (optional) Timing 
Refer to Figure 4.5.15. 


Tag 4/5 —— — 


400ns max. 400ns max. 


Sector Address Bit 0 to 5 (Tag 4) 


Device Status Device Check Status (Tag 5) 


Device Status 


or Device Type (Tag 4, Tag 5) 


Figure 4-5-15 Tag 4/5 Timing 
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4.5.5.11 Index/Sector Timing 
Refer to Figure 4-5-16. 


_ _ 1.5 Byte 
Sector oe ee ee 


Sector . : 


300 ns max. 200 ns max. 


Figure 4-5-16 Index and Sector Timing 


4.5.5.12 1F Write Clock, Write Data/Write Clock Timing 
Refer to Figure 4-5-17. 


1F Write Clock 


TF 


Write Clock 


Write Data 


Tw = TF/2 

TF = 101.7 ns + 2ns 

Tdb = Continuous delay within 2 bits 
Tda = 0+ 10ns 


Notes: 1. Write Data and Write Clock timing shall be specified at the output connector of the 
control unit. 
2. The permissible value of TF=101.7ns + 2ns is about 2%, which includes the rotational 
speed tolerance, 1% and the servo jitter, +1%. 
3. NRZ Write Data issued from the contro! unit is write-ccompensated and then MFM- 
modulated for writing on the disk surface. 


Figure 4-5-17 Write Data and Write Clock Timing 
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4.5.5.13 Read Clock/Read Data Timing 
Refer to Figure 4-5-18. 


ome 
waite | Oe OR CO OR 


TF = 101.7 ns + 27s 


iE 6 ns t+ 4ns 


Tw = TF/2 


1F Read Clock and Read Data timing shall be specified at the output connector of 


the disk unit. . 
2. Read Data signal should be clocked at the positive-going edge of 1F Read Clock on 


Notes: 1. 


the control unit. 


Figure 4-5-18 1F Read Clock and Read Data Timing 


4.5.6 Read/Write Timing 


4.5.6.1 Format Write 
Refer to Figure 4-5-19. 


— I ee 
= 600 ns max. 
7 1 Byte min. 


Address Area (AA) 
Format CRC CRC 


Figure 4-5-19 Format Write Timing 
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4.5.6.2 Data Write 
Refer to Figure 4-5-20. 


Index or 
Sector 


rome [a eT 


a - | a trt—sSSE“8L 
——- L_ 8 Bytes Lo \ oe 
4 Bytes 
max. = 
mh oe UCU tt(‘<‘CSétCrC CCC. 
. ' 
Write Gate 
. | J _ 600 ns 
max, 


4 Bytes 
min, 


: _+— 17 Bytes max. 
/] 


Figure 4-5-20 Write Data Timing 


4.5.6.3 Data Read 
Refer to Figure 4-5-21. 


Index 
or 
Sector | 


= 8 Bytes 1 Byte max. 
1 Byte max. 1 Byte min. 


/ oA 
Read Data ys Valid Valid 
; A 


Notes: 1. The invalid data in the above figure is inhibited in the unit; therefore, it may be dis- 
regarded in the contro! unit. 


2. The timing for switching to 1F Read Clock should be performed after the invalid data. 
In this case, a phase adjustment is required for 1 or 2 bits. 


Figure 4-5-21 Read Data Timing 
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4.5.6.4 AM Write (Variable Soft Sector Only) 
Refer to Figure 4-5-22. 


Write Gate _ 


3 to 3.5 Bytes | 


1 Byte min. 


Format ~“O." Wy AM (DC Erased) yy Oe 
fj 


Figure 4-5-22 AM Write Timing 


4.5.6.5 AM Read (Variable Soft Sector Only) 
Refer to Figure 5-5-23. 


Format SiG 


Read Gate | , 


AM Enabie 


AM Found 
: 3 to 4 Bytes 1 pls max. 


8 Bytes 


Figure 4-5-23 AM Read Timing 


4.5.6.6 Write-To-Read Recovery Time 
Refer to Figure 4-5-24. When head selection has been stabilized, the recovery 
time before Read Gate can be enabled after Write Gate goes false is 10 us 


minimum. 


Tag 3 


Bus Bit 0 
(Write) 


Bus Bit 1 
(Read) 
= 10s min. _ 
Figure 4-5-24 Write-To-Read Recovery Time 
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4.5.6.7 Head Select Transient a 
Refer to Figure 4-5-25. There is a 5 us delay within the disk drive due to circuit 
characteristics between the deselection of one head and the selection of another 
head. 


Write Gate | 


or 
Read Gate 
5 Ms min. 


Figure 4-5-25 Head Select Transient 
4.5.6.8 1F Write Clock in Reading 
In the read operation, the 1F Write Clock signal fluctuates slightly within the 


Lock-To-Data or Lock-To-PLO signal (internal signal of Variable Frequency 
Oscillator circuit), in shown as Figure 4-5-26. | 


wesc coe EE ee 
(LDATA) ees 
(LPLO) ee ee 


T7 T2 | T3 T4 


1FWCLK 


32 + 3 clocks 


¥1:—30 to 35 bits; 
T2/T4:—32 bits (4 Bytes); 
T3:—2 to 11 bits. 


Figure 4-5-26 1F Write Clock in Reading 


4.5.7 Interface Transmission 


4.5.7.1 Driver and Receiver 
Transmitters and receivers of SN75110 and SN75107 or equivalent are used to 
provide a terminated, balanced-line transmission. The Driver is SN75110 or 
equivalent, and the Receiver is SN75107/SN75108 or equivalent. 
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(1) Driver 
Refer to Figure 4-5-27 and Table 4-5-4. 


1A 1Y 


S 


« | HH e = 
) 


Figure 4-5-27 Drive Logic Diagram (SN75110) 


Table 4-54 SN75110 Function Table 
|__ Logic Inputs | Inhibit Input | Outputs 
(ec ee ee ee 
px | x of kT x ore | OFF 
px | x of x [ it | OFF | OFF | 
a Se 
px fo too} KH | Hf ON | OFF 


x 
x 


x< 
x< 


~ 
x 


x 
rm 


Note: H—High Level, L—Low Level, X—Irretevant. 


(2) Receiver 
Refer to Figure 4-5-28 and Table 4-5-5. 


1A 
1B O 
i 


1Y 

e 

1G 

S 

2G 

2A . 2 2Y 
© 

2B > 0 

® 


Figure 4-5-28 Receiver Logic Diagram (SN75107/75108) 


Table 4-5-5 SN75107/75108 Function Table 


Differential Inputs 


A-—B > 25mV 
asmv<ae<asmv [TEx 
a 


Note: H—High Level; L—Low Level; X—Irrelevant. 
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4.5.7.2 “A” Cable (Control Cable) Transmission 
Refer to Figure 4-5-29. 


SN75110 


R14 R2 


—_— a eee ae oe 


Driver Input 


pee S55 —S See 
470Q 

| 470 2 

SN75107 

{_ Drive 0 SN75108 


SN75107 
SN75108 


- . 10 ns to 35 ns (at 10% —90%) 
OV 


Driver Output 
—336 mV 


(nominal) © 


oe sos ne: ras 


Notes: 1. Line terminators are jocated on the unit and the controller. R1 to R4: 5612+ 5%, 


1/10W. 


2. A line terminator is located on the terminator assembly of the last unit in the daisy 


chain configuration. 


3. The maximum cable length is 30 meters. 


Figure 4-5-29 Balanced Transmission of ‘‘A”’ Cable 
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4.5.7.3 “‘B’’ Cable (Data Cable) Transmission 
Refer to Figure 4-5-30. 


470 Q 


SN75110 


R14 R2 SN75107/75108 
15 m max. 
Driver Input 
“a - 10 ns to 35 ns (at 10% —90%) 
OV 
Driver 
—0.98 V 
Output 


Receiver Output 
a) Balanced Transmission of ‘’B’’ cable 
Note: 1. Cable shall be flat with characteristic impedance of 100 + 10 ohms. 
2. Line terminators are located on the receivers at the drive or control unit. R1 and R2 
are 82 ohms + 5%, 1/10W. 
3. The protect resistors (470 ohms) should be located on the receiver side. 470 12 + 5 %, 
1/10W. 
4. A bias network should be used to prevent disturbance conditions by power failure at 
the control unit end of Unit Selected and Seek End signals as in b). 


SN75107/751 08 


+5 V 


b) Bias Network to Prevent Power Future Disturb 


Figure 4-5-30 Balanced Transmission “‘B’’ Cable 
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4.5.7.4 Channel Ready Driver 
The Channel Ready signal must be issued so that data is protected during a 
power failure of the control unit. Relay logic and passive terminations some- 
times aid this requirement. !f SN75110A drivers are used to drive the Channel 
Ready signal from the control unit, dual drivers should be connected in parallel, 
and no 56 ohm termination to ground should be used at the control unit. 


4.5.8 Connectors and Cables 


4.5.8.1 Connectors 
(1) “A” Cable connectors (60 positions) 
Refer to Table 4-5-6. 


Table 4-5-6 “A” Cable Connectors 


Fujitsu Specification 


Drive Side FCN-702P060-AU/M (Wire Wrapping) 
FCN-704P060-AU/M (Straight) 
FCN-705P060-AU/M = (Right Angle) 


FCN-707J060-AU/B (Closed End) 
FCN-707J060-AU/O = (Through End) 


Cable Side 


(2) ’“‘B’’ Cable connectors (26 positions) 
Refer to Table 4-5-7. 


Table 4-5-7 ‘‘B’’ Cable Connectors 


Fujitsu Specification . 


Drive Side FCN-702P026-AU/M (Wire Wrapping) 
FCN-704P026-AU/M = (Straight) 


FCN-705P026-AU/M = (Right Angle) 


Cable Side FCN-707J026-AU/B (Closed End) 
FCN-707J026-AU/O = (Through End) 


4.5.8.2 Cable 
Refer to Table 4-5-8. 


Table 4-5-8 Cable 


455-248-60 Spectra Strip 
Zo = 100 ohms + 10 ohms 
28 AWG, 7 strands 


174-26 Ansley / 3476-26 3M 
Zo = 100 ohms + 10 ohms / Zo = 130 ohms + 15 ohms 
28 AWG, 7 strands / 28 AWG, 7 strands 
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4.5.9 Connector Pin Assignment 


4.5.9.1 “A” Cable Connector 60 Pin 
Refer to Table 4-5-9. 


Table 4-5-9 “A” Cable Pin Assignment 


1 Tag it 
2 Tag2L 
3 Tag 3 L 
4 BusOL 
5 Bus 1 L 
6 Bus 2 L. 
7 Bus3 L 
8 Bus 4L 
9 Bus 5 L 
10 Bus6L 
11 Bus7L 
12 Bus8L 
13 Bus9OL 
14 Channel 1 Ready L 
15 Status 3 L 
16 Status 2 L 
17 Status 1b 
18 index L 
19 Status OL 
20 Status 5 L 
21 Busy L (Dual Channel Only) 
22 Unit Select Tag L 
23 Unit Setect 71 L 
24 Unit Select 2L 
25 Sector L 
26 Unit Select 4L 
27 Tag 5 L (Selectabie) 
28 Status 4L 
29 (Pick): Not used 


<3) 
© 


Tag 4 L (Selectable) 


4.5.9.2 “B’’ Cable Connector 26 Pin 
Refer to Table 4-5-10. 


Table 4-5-10 “‘B’’ Cable Pin Assignment 


[i a et Xs Sen _._aee 


Tag 1H 
Tag 2H 
Tag 3H 
Bus OH 
Bus 1 H 
Bus 2H 
Bus 3H 
Bus 4 H 
Bus 5 H 
Bus6H 
Bus 7H 
Bus 8 H 
Bus 9 H 
Channe! Ready H 
Status 3 H 
Status 2H 
Status 1 H 
Index H 
Status O H 
Status 5 H 
Busy H (Dual Channe! Only) 
Unit Select Tag H 

Unit Select 1H 

Unit Select 2 H 
Sector H - 
Unit Select 4 H 

Tag 5 H (Selectable) 
Status 4 H 

(Hold): Not used 
Tag 4 H (Selectable) 


ee 


1F Write Clock L 
Read Data L 
GND 

1F Read Clock L 
Write Clock L 
GND 

Write Data L 
Unit Selected H 
Seek End L 
GND 

Index L 

Sector L 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
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1F Write Clock H 
GND 

Read Data H 

1F Read Clock H 
GND 

Write Clock H 
Write Data H 
GND 

Unit Selected L 
Seek End H 
Index H 

GND 

Sector H 
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4.6 ELECTRICAL CIRCUIT FUNCTION 
4.6.1 Start/Stop Control 


A block diagram of Start/Stop Control is shown in Figure 4-6-1. DC power of 
+5 V, —12 V and +24 V is applied to the drive from the power supply unit or the 
system power. The +12 V required for the servo circuit is regulated from +24 V 
on TUZM PCB assembly. The —5.2 V required for VFO circuit is regulated from 
the -12 V on CNAM PCB assembly. 


The DC voltage Monitor circuit (which monitors +5 V, —12V, +24V, and 
+12 V) issues a Power Ready (PWRDY) signal when these voltages are within the 
specified range. When +5 V DC is supplied to the drive, the Crystal Oscillator 
circuit issues a 15,728,640 Hz clock signal, (which is divided by eight and con- 
verted into Control Clock 1 (CTCL1) of 1,966,080 Hz frequency. 


The leading edge of PWRDY signal sets the Accelerate DC Motor (ACDM) signal 
which accelerate the DC Motor, and simultaneously connect the DC Motor 
windings with the DC Motor control circuit by driving the Relay 1 (RL1). The 
DC Motor is accelerated according to the phase of the Speed Sensor outputs 
(three Hall-effect elements), which is then converted into a Set Speed (STSPD) 
signal once per revolution. When the rotational speed is up to 3,366 mm (6%), 
Speed Good (SPGD) is issued, and it resets the seek control logic. 


When the DC Motor is further accelerated (up to 3,600 rpm), the DC Motor 
Control circuit changes to inertia mode from accelerate mode; simultaneously a 
Start Pulse (STARTP) signal is issued, which initiates the initial seek sequence. 
The completion of initial seek sequence sets unit Ready status to the control unit. 
The rotational speed is monitored once per revolution, and accelerate mode and 
inertia mode are repeated to maintain the rotational speed at its nominal value of 
3,600 rpm + 2%. 

The stop sequence is triggered by a DC power failure of +5 V, —12 V, +24 V, or 
internal +12 V, by turning off the PWRDY signal. When the PWRDY signal is 
reset, the DC Motor winding is separated from the power amplifier and connected 
with the Brake resistors through the contacts of RL1. Disk rotation will com- 
pletely stop 40 seconds after the power failure. 
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Figure 4-6-1 Start/Stop Control Block Diagram 
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4.6.2 DC Motor Control 


The block diagram of DC Motor Control is shown in Figure 4-6-2. 


As mentioned in Section 4.6.1 (Start/Stop Control), the leading edge of PWRDY 
signal initiates the acceleration of the DC Motor according to the phase outputs of 
the Speed Sensor. During the start-up sequence, the Current Limiter limits the 
winding-flow current to 4.2A nominal by detecting the voltage level at the bleeder 
resistor. 


The Crystal Oscillator generates a 15,728,640 Hz clock signal, which is divided 
into the 1,966,080 Hz Control Clock 1 (CTCL1) signal to control the DC Motor. 


When the spindle rotation is initiated by initial stage, the Speed Sensor output is 
converted into TTL level signals (Phase A, B and C: PHA, PHB and PHC), are 
then applied to Speed Detect and DC Motor Fauit Detect circuits. The PHA, 
PHB, and PHC signals have two cycles per revolution. 


The positive-going edge of PHA signal sets the next latch and the negative-going 
edge of *PHB signal resets this latch; the latch output signal is then applied to the 
Clock Synchronize and Divider circuits which generate Set Speed (STSPD) and 
Timer Clock (TMCLK) signals once per revolution. The TMCLK signal resets the 
Divide Counter at the leading edge, and is also applied to the Time-out Counter. 
The STSPD signal is applied to the Speed Detect and Accelerate Latch circuits. 
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Figure 4-6-2 DC Motor Control Block Diagram (Sheet 1 of 2) 
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Figure 4-6-2 DC Motor Control Block Diagram (Sheet 2 of 2) 


During the power-up sequence, the leading edge of PWRDY signal sets the 044 
signal which is final stage output of the Divide Counter (Divided by 65536). The 
O44 signal inhibits the count-up function of the Divide Counter until the counter 
is reset by the leading edge of the TMCLK signal, and also is clocked by the lead- 
ing edge of the STSPD signal. When the 044 signal goes true, this indicates that 
the rotational speed is slower than nominal speed. When the rotational speed is 
within +6% of nominal speed, the Speed Good (SPGD) signal goes true. 


Twenty seconds after power on, when the 044 signal is false at the leading edge 
of the STSPD signal, DC Motor control mode is changed to inertial mode from 
accelerate mode. Simultaneously, the STARTP signal, which starts the initial seek 
sequence, is issued at the first negative going-edge of the ACDM signal. The DC 
Motor control then repeats the accelerate mode and inertia mode and maintains 
the rotational speed at 3,600 rpm +2%. 


The timing chart of the DC Motor power-up sequence is shown in Figure 4-6-3. 


In accelerate mode, the ACDM signal is set by the leading edge of the STSPD and 
the Q44 signal at the PHA, *PHB and PHC signals are the decoded into binary 
signals. By combining of these decoder outputs, the power amplifier drives the 
DC Motor windings as shown in Figure 4-6.4. 
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Figure 4-6-3 Power Up DC Motor Control! 
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Figure 4-6-4 DC Motor Accelerate/Inertia Mode Control 
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4.6.3 Unit Selection 
The Micro Disk Drive must be selected before it will respond to any commands 
from the contro! unit. Tag and Bus receivers are not enabled until the unit is 


selected. 
This describes the dual channel functions releated to selection. They are as 
follows: 
e Unit address select 
e Reserve 
@ Release 
e Priority select (unconditional reserve) 
e Disable with a maintenance switch 
The functional block diagram of dual port is shown in Figure 4-6-5. 
4.6.3.1 Unit Address Select and Reserve 


A unit is selected or reserved in an identical sequence which is initiated by Unit 

Select Tag (USLTG) and a unit address signal (Unit select 1, 2, 4: USL 1, 2, 4). 

However, this sequence cannot start when: 

e The unit is selected and reserved by the opposite channel. 

e The unit is not selected, but reserved by the opposite channel. 

e@ The channel which has attempted to select the unit is disabled by the main- 
tenance switch on the unit or because the unit is placed in the Priority Select 
state by the opposite channel. 


The select/reserve sequence is as follows: 

Suppose that the unit is ready to be selected that is, any of the above three 
condition does not exist. A controller sends USLTG and USL 1, 2, 4 to the 
unit. If the unit address from the channel-A controller agrees with the logical 
unit number (LUN), the unit sends Unit Selected to the channel-A controller 
through cable B when Channel-A Compare (CHACMP) is sent to the XCDM 
printed circuit board. This sequence is the same as with the single-port con- 
figuration. 


Unless the unit is selected or reserved by channel-B and, as a result, is Busy, 
CHACMP causes the Channel A Selected signal (CHASLD) to be sent in synchro- 
nization with Clock 1 (CLK1) from the oscillator. CHASLD turns on the 
Channel-A Enable (CHAENB) signal to make the driver/receiver for Channel-A 
ready for transmission/reception, drive the LED to indicate CHASLD, switch 
the WDAT/WCLK multiplexer to Channel-A, set Busy to indicate that the unit 
is selected or reserved by the Channel-A controller, and trigger the Set Reserve | 
(STRSV) one-shot multivibrator to set the reserve latch. 


If channel-A and B attempt to select a unit at the same time, CLK1 and CLK2 
(clocks with the same frequency and different phases) determine which channel 
is to access the unit. Asa result, Busy is set. 


The STRSV one-shot multivibrator output sets the Channel A Reserved 
(CHARSV) latch about 300 ns after CHASLD. This CHARSV signal turns on 
the LED on the XCDM printed circuit board, sets BUSY A, and sets Seek End 
B (SKENDB) to “1” before its transmission to Channel-B. SKEND to Channel-B 
is kept ‘‘1’' as long as the unit is reserved by Channel-A. 


The unit is kept selected/reserved by Channel-A until Channel-A is disabled by 
the maintenance switch or until USLTG becomes false. When Channel-B 
attempts to select the unit, the unit sends BUSYA as a busy signal to Channel-B, 
and sends also Unit Selected B (USLDB) to indicate that it is selected/reserved 
by Channel-A. 


Even when USLTG from Channel-A goes false after the select/reserve sequence, 
the unit remains reserved by Channel-A. This reserved state is not reset until a 
Release command comes from Channel-A, Channel-A is disabled by the main-. 
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tenance switch, Channel-B performs Priority Select, or the power is turned on/ 
off. 


If the opposite channel control unit attempts to select own channel while it is 
selected or reserved by the own channel control unit (i.e. in Busy state), Tried 
Latch in the dual channel is set. Thus, at the time when the own channel 
becomes neither selected nor reserved, Seek End goes flase for 30us so that the 
opposite channel having been waiting can be indicated an interrupt. 


lf the unit is in Disabled state (realized by Priority Select from the opposite 
channel or by Disable switch) and own channel attempts to select the unit, no 
signal response is activated. 


The block diagram of the select/reserve circuit is shown in Figure 4-6-6, and the 
related flowchart and timing chart are shown in Figures 4-6-7 and 4-6-8, 
respectively. 
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Figure 4-6-5 Functional Block Diagram of Dual Channel 
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Figure 4-6-6 Functional Block Diagram of Select/Reserve 
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Figure 4-6-7 Select/Reserve Flow Chart (Sheet 1 of 3) 
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Figure 4-6-7 Select/Reserve Flow Chart (Sheet 2 of 3) 


BO3P-4590-0103A...B 


4-56 


(From Sheet 2 of 3) 


Reset CHARSV 


No 
Tried Latch B set ? 


Yes 


SKEND signal is turned 


‘- off 3Ops with respect to 


channel B. 


inform to channel B that the 
unit is free. 


Reset Busy 
signal (BUSYA) 


LED CHARSV 
is OFF. 


Free for both 
channels 


_ No attempt to 


Select from 
channel B. 


Figure 4-6-7 Select/Reserve Flow Chart (Sheet 3 of 3) 
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Figure 4-6-8 Select/Reserve Timing Chart 


4.6.3.2 Release 
The release command resets the reserved and priority select (unconditional 
reserve) states. Release is executed by two functions described in the following. 
One is a release command from a control unit (Tag 3 Bus bit 9) and the other 
is Release Timer of the dual channel option. 


(1) Release command (Tag 3, Bus bit 9) 
Reserve and Priority Select (unconditional reserve) are reset by the leading 
edge of Tag 3 and Bus Bit 9 sent from the control unit. Thus, it is made 
possible to be accessed from the control unit of the opposite channel. 


Release Timer 

If the switch on the dual channel is set to the RLTM position. The Release 
function is enabled by the unit itself. If unit Select Tag signal goes false 
when the switch is being set at the RLTM position, the Release Timer one- 
shot of 500 ms its triggered. The Reserve Latch is reset by the trailing edge 
of the Release Pulse. 

If the switch is set to ABSL (Absolute Reserve) side, the one-shot is 
disabled. 


(2 


— 


4.6.3.3 Priority Select (Unconditional Reserve) 
Even if a unit is selected or reserved (except unconditional reserve) by a channel, 
the opposite channel can switch the unit to this channel by issuing a Priority 
Select (Unit Select Tag, unit address and Bus Bit 9) command. 


The command sets the Unconditionally Reserved (UCRSV) latch to inhibit all 
signals, Select/Reserve is given to the channel and, at the same time, the channe! 
which was previously connected is disconnected. Once it is set in an uncon- 
ditional reserve state, all signals are disabled for respect to the opposite channel. 


The Unconditionally Reserve is released only by the release command given by 
the channel exclusively connected. 


4.6.3.4 Disable Switch 
During maintenance the interface functions released to channels A and B can be 
inhibited by using the maintenance switch on the XCDM printed circuit board. 
This disable function can be done for the two channels separately. 


4.6.4 Seek Control Logic Function 

The MDD M231XK has four types of seek modes: Initial Seek, Return To Zero 

(RTZ), Direct Seek by Tag 1, and Linear Mode. 

(1) Initial Seek Mode 
The Initial Seek Mode positions the heads at Cylinder 0 during power-up 
sequence. 

(2) Return To Zero Mode 
The Return To Zero (RTZ) mode moves the heads to Cylinder 0, regardless of 
where they are when the RTZ command is received. Return To Zero mode is 
essentially equivalent to the Initial Seek mode; therefore, they are both 
referred to as the Go To Zero (GTZ) mode. 

(3) Direct Seek Mode 
The Direct Seek mode causes a seek to the cylinder address specified by Bus 
bit 0 to 9, Tag 1 signals from the control unit. 
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(4) Linear Mode 
Linear mode causes the heads to track the center of the specified cylinder 
after any of the afore-mentioned seek operations has been completed. An 
Offset operation is available in the Linear mode. 
When a power failure or seek malfunction has occurred on the unit, each seek 
mode is reset and the heads are returned to the Landing Zone by the retract 
spring in the actuator assembly. 


The Seek Control Logic block diagram is shown in Figure 4-6-9. 
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Figure 4-6-9 Seek Control Logic Block Diagram 
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4.6.4.1 Initial Seek Mode 
The Start Pulse (STARTP) is issued to the Seek Control circuit when the spindle 
rotational speed has reached its nominal value. The STARTP signal sets Initial 
Seek Mode (INSKM), Go To Zero Mode (GTZM), Under Sequence (UNSQ), 
Drive Linear Motor (DRLM), and Forward Drive (FWDD) latches, and resets the 
Low Speed (LSPD) latch. 


At the start of Initial Seek, the heads move toward the outside of the disk 
(forward) at high speed by enabling FWDD and disabling Low Speed (LSPD). 


When the heads have passed through the 1GB2 zone and enter the |GB1 zone, 
the heads are driven toward the outside of the disk at low speed by enabling the 
FWDD and LSPD signals. 


When the heads have passed through IGB1 zone, the Position Drive (PSD R) goes 
true, which changes the target velocity to the Position signal. When the velocity 
reaches the capture range, V=0 signal goes true which then resets the DRLM and 
PSDR lathes and set the Linear Mode (LNMD) latch. When the LNMD signal 
goes true, it keeps the heads precisely on the center of Cylinder O, that is, the 
first ODD1—EVEN1 and EVEN1—EVEN2 servo track. 


The first Index signal under the linear mode triggers the Settling 1 one-shot 
(STL1:2.5 ms). The trailing edge of the STL1 signal sets the Seek End 
(SKEND), On Cylinder (ONCYL), and Unit Ready (URDY) latches, and also 
resets the INSKM, GTZM, and UNSO latches. 


If the initial seek has not been performed within 500 ms after STARTP, the 
Device Check goes true, Not Ready status is ture. The Device Check Clear signal, 
under the not ready status, which is commanded from the control unit or the 
Check Clear key, will cause a retry of the Initial Seek sequence. 


The Return To Zero (RTZ) command, with a complete servo-off sequence and 
during the Ready status, initiates the Initial Seek sequence. 


The Go To Zero flow chart is shown in Figure 4-6-10, and the timing chart for 
Initial Seek is shown in Figure 4-6-11. 
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4.6.4.2 Return To Zero Mode 


The Return To Zero mode is initiated by a Return To Zero (RTZ) command 
from the control unit during Ready status and linear mode. 

The RTZ command sets GTZM, DRLM, and UNSOQ latches; resets SKEND, 
ONCYL, and Seek Error (SKERR) latches; and resets Present Cylinder Address 
Register (PCAR), Next Cylinder Address Register (NCAR), and Head Address 
Register (HAR). 


At the start of GTZM, the heads move toward the center of the disk (reverse) 
at high speed by disabling the FWDD and LSPD signals. 


When the heads have passed through the Servo Zone and enter the 1GB1 zone, 
they are driven toward the center of the disk at low speed. 


When the heads enter the IGB2 zone, they are driven toward the perimeter 
forward) at high speed. Upon entering the |GB1 zone again, they are driven | 
forward at low speed. 


The subsequent sequence is equivalent to the Initial Seek Mode. 
The RTZ timing chart is shown in Figure 4-6-12. 
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4.6.4.3 Direct Seek Mode 


Direct Seek mode is initiated by activating the Tag 1 signal. 


The leading edge of Tag 1 sets the bus bits 0 to 9 into the Next Cylinder Address 
Register (NCAR) when the bus contains an address of less than 588. 


When the NCAR output is not equal to the Present Cylinder Address Register 
(PCAR) output at the trailing edge of the Tag 1 signal (Fall Tag 1= FTAG1),a 
Direct Seek is initiated. 


The FTAG1 signal resets the ONCYL, SKEND, LNMD, and V=0 latches, and 
also sets the SEKM, DRLM, UNSO, and direction latches. 


NCAR1 and 2 signals are applied to the Servo Control circuit to determine the 
phase of target cylinder. 


The difference between NCAR and PCAR is equal to the number of cylinders 
to be moved to the desired address. The difference counter output binary-coded 
D1 to D64 and D > 96, is sent to the servo control circuit to generate the target 
velocity. 


When the NCAR is greater than PCAR, the forward direction is set, and when 
the NCAR is less than the PCAR, the reverse direction is set using the FWDD 
signal. 


When the heads start to move to the desired address, the. Track Crossing Pulse 
(TXPL) is sent from the servo circuit to the PCAR counter every time the servo 
head crosses a cylinder. The PCAR counter is increased by the trailing edge of 
the TXPL signal in the forward direction, and is decreased in the reverse direc- 
tion. 


When the difference is equal to zero, the Position Drive (PSDR) signal is acti- 
vated and the velocity follows the position signal. When the V=0 signa! goes true, 
LNMD latch is set, and DRLM and PSDR latches are reset. The successive 
ONTR signal triggers the Settling 1 (STL1) one-shot (2.5 ms). The trailing edge 
of STL1 signal sets the ONCYL and SKEND latches and reset the SEKM and 

UNSO latches. = 


If NCAR is equal to PCAR at the leading edge of Tag 1, a No Motion Seek 
(NOSEK) signal is activated and triggers Settling 2 (STL2: 5s) one-shot. The 
ONCYL and SKEND signals are reset by the trailing edge of the TAG1 signal and 
then ONCYL and SKEND signals go true at the trailing edge of STL2 signal. 


If an illegal cylinder address (CAR > 588) is issued from the control unit, the 
trailing edge of the TAG1 signal resets the ONCYL and SKEND signals and then 
sets the Seek Error (SKERR) and SKEND signals immediately. The LNMD 
latch is also reset as the heads move to the Landing Zone. 


The Direct Seek flow chart is shown in Figure 4-6-13 and the timing chart is 
shown in Figure 4-6-14. 
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4.6.4.4 Servo Off Mode 
If a seek malfunction shown in Table 4-6-1 occurrs in the drive, all servo modes 
(INSKM, GTZM, SEKM, and LNMD) are reset and the heads move to the Land- 
ing Zone by the mechanical force of the retract spring in the actuator assembly. 


Table 4-6-1 Seek Maifunctions 


ERROR UNIT STATUS 


Initial Seek Time Out Not Ready 
Rotational Speed High or Low Not Ready 
DC voltage fault Not Ready 


Time Out in Any Seek Mode Seek Error 
Over-shoot in Linear Mode seek Error © 
Any Guard Band in Seek Mode Seek Error 
_OGB in Go To Zero Mode Seek Error 
Any Guard Band in Linear Mode Seek Error 


Itlegal Cylinder Seek Error 


4.6.5 Servo Circuit Function 


4.6.5.1 Position Sensing 
This section describes the Position Sensing functions from the output of the 
servo head to generating the position signal. The Position Sensing block diagram 
is shown in Figure 4-6-15. | 


The servo data written on the servo surface is read by the servo head, amplified 
through the Head-Preamplifier (with a nominal gain of 35), and applied to the 
Automatic Gain Control (AGC) amplifier on CMZM PCB. The AGC amplifier 
keeps the output constant with an AGC voltage from the Summing Amplifier, 
even if the AGC input varies. The AGC output is applied to a Low Pass Filter 
(LPF), which attenuates the unused high frequencies, and then ts amplified 
by the Carrier Amplifier. The Carrier Amplifier issues the Servo (SERVO) 
signal of four-byte interval to the Level Slice and Peak Hold circuits. 
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Figure 4-6-15 Position Sensing Block Diagram (Sheet 2 of 2) 
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The SERVO signal is converted into the Servo Slice Output (SVSLT) signal at a 
TTL level. The SVSLT signal triggers a 100 ns pulse at its trailing edge and the 
trailing edge of this 100 ns pulse triggers the 310-ns-long Servo Pulse Window 
(SVPWD) one-shot. The SVPWD signal separates only the Sync Pulse, that is, 
it separates the Servo Pulse (SVPLS) signal from the SVSLT signal. The SVPLS 
Signal is applied to the Phase Locked Oscillator (PLO). 


The leading edge of the SVPLS Signal triggers PLOSS one-shot (1.5 ys) and sets 
the PLO Latch circuit. The PLO Latch is reset by the leading edge of the Count 
7 (CT7) signal, which is the output signal of the Timing Counter, and issues the 
PLO Latch (PLOLT) signal to the Phase Comparator circuit and the Index 
Guard Bands sense circuit. 


The PLOSS and PLOLT signals are applied to the Phase Comparator circuit of 
PLO. The Phase Comparator issues and Increase (INC) signal when phase-lag — 
has occurred on the VCO output, or a Decrease (DEC) signal when phase-iag 
has occurred on the VCO output. The INC and DEC signals are applied to the 
Charge Pump circuit which converts the phase difference into a DC-levie signal. 
The Charge Pump circuit issues a control voitage to the Voltage Controlled 
Oscillator (VCO) through the Low Pass Filter (LPF). Thus, the PLO circuit 
synchronized with the SVPLS signal and generates a one-bit cell clock, that is, 
the PLO1F signal. The PLO1F signal is applied to the VFO circuit and the 
Timing Counter circuit. 


The Timing Counter circuit divides the PLO1F signal by two into 1/2F signat. 


The 1/2F signal generates the Gate 1, 2, 3, and 4 (GT1 to GT4) signals Count 


15 (CT15), which reset the divide counter and the CT7 signal, which resets the 
PLOLT signal. 


The Peak Hold circuit holds the position of the peak signals (Odd 1, Even 1, 
Odd 2 and Even 2) enabling the GT1 to GT4 timing signals. The Peak-hold 
outputs (Odd 1 peak, Even 1 peak, Odd 2 peak, and Even 2 peak) are applied 
to the Summing Amplifier and two Differential Amplifier circuits. 


The Differential Amplifiers issue the Position Normal (POSN) signal from Odd 1 
peak and Even 1 peak signals, and the Position Quadrature (POSQ) signal from 
Odd 2 peak and Even 2 peak signals. The Summing Amplifier issues the AGC 
Control Voltage (AGC) signal for the AGC amplifier. When the AGC signal 
exceeds the reference level, the Head Loaded (HDLD) signal is issued to the 
seek control circuit. The timing chart for PLO and Peak Hold is shown in Figure 
4-6-16. The conversion waveform for Servo signa! to dual-phase position signal is 
shown in Figure 4-6-17, which is valid when the servo head is moving. 
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4.6.5.2 Servo Control 

The block diagram of the Servo Control circuit after Position Sensing is shown in 

Figure 4-6-18. 

(1) Block Description 

a) Position Signal Slice | 

The dual-phase position signals, POSNand POSQ, which are demodulated 
through Position Sensing circuitry, are applied to a level slice circuit. The 
Position Signal Slice circuit then issues N > Q and N + Q > 0 signals 
which are applied to Position Decoder, also issues an Off-track (OF TRK) 
signal which indicates that the servo head positions off from the center of 
each cylinder by +2 um. 
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Figure 4-6-18 Servo Control Block Diagram (Sheet 1 of 2) 
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Figure 4-6-18 Servo Control Block Diagram (Sheet 2 of 2) 


b) Position Decoder 
The Position Decoder circuit issues two least-signaificant bits of the 
current cylinder address, Present Address 2 and 1 (PAR2 and PAR1}, 
which decode the N > OQ and N + Q> QO signals. The Position Decoder 
circuit also issues Select N Non-invert (SNN), Select CQ Non-invert (SQN), 
Select N Invert (SNI}, and Select Q Invert (SQI) signals, which control 
the Velocity Generator circuit and Fine Position Detector circuit. 

c) Track Crossing Pulse Generator 
The Track Crossing Pulse Generator circuit issues a 15-ys-wide Track 
Crossing Pulse (TXPLS), which is generated by PAR2, PAR1, and OFTRK 
signals, and which is applied to the Present Cylinder Address Register 
(PCAR). The PCAR counts up the TXPLS signal when Forward Drive 
(FWDD) signal is true, and counts down when FWDD signal is false. 


The timing chart for items (1) through (3) is shown in Figure 4-6-19. 
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d) Position Signal Differentiator 
The Position Signal Differentiator circuit differentiates the dual-phase 
position signals, POSN and POSQ, to generate the actual velocity from the 
linear portion of the position signal. 

e) Velocity Generator 
The SOI, SNI, SNN, and SON signals, which are issued from the Position 
Decoder circuit, pull out the finear protion of the position signals; the 
composed signal and Current Sense (CSNS) signal are then converted into 
the Velocity (VEL) signal. 

f) Absolute Velocity Generator 
The Absolute Velocity Generator converts the velocity signal, with 
polarity, into the Absolute Velocity (ABSVL) signal. 

g) V = O Detector 
When the Equal signal on the Clamp Gate circuit goes true, and when the 
velocity is within 1 cm/second, the Velocity Equal to Zero (V = Q) signal 
is issued to the Seek Control circuit and then the Seek mode is changed 
to Linear mode by terminating Seek operation. 


The timing chart of the Velocity Generator is shown in Figure 4-6-20. 
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Figure 4-6-20 Velocity Generator Timing Chart 
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h) Fine Position Detector 
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The Fine Position Detector circuit pulls out the linear position, that ts, 
the Fine Position (FNPOS) signal the from the POSN and POSO signals 
controlled by SQI, SNI, SNN, and SQN signals. The FNPOS signal is 
applied to the Smoother, On Track Detector, and Clamp Position De- 
tector circuits. 

Smoother Generator 

The Smoother Generator circuit salarizes the FNPOS (the polarity of 
signal which is in accord with the head movement direction) and issues the . 
Smoother (SMTH) signal. The SMTH signal makes the DA signal smooth 
through the Function Generator circuit (see item (12), below). When the 
difference between NCAR and PCAR, however, is greater than 96 during 
Direct Seek mode, or GTZ mode is activated then the SMTH signal is 
deactivated. | 

On Track Detector 

The On Track Detector senses the servo head positions on the center of 
each cylinder within +4 um and issues an On Track (ONTRK) etgne! to 
seek control and fault detect logics. 


The timing chart of Fine Position Detect is shown in Figure 4-6-21. 
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The DA Converter DAC circuit generates the target velocity during Direct 
Seek or GTZ operations. When the Direct Seek operation is performed, 
the Difference Counter bits D1 to D64 are applied to the DAC at the 
beginning of the seek operation. Whenever the servo head has passed 
through each cylinder, the TXPLS signal is issued and it decreases the 
Difference Counter. When the Difference Counter output is equal to or 
greater than 96, the D1 to D64 signal is clamped to 96 and the DAC out- 
put is adjusted to be —6.8 V. 


When the GTZ operation is performed, GTZ and LSPD signals set a target 
velocity through the DAC. 


When the Offset operation is performed, OFACT and OFRVS signals set 


the offset voltage to a value equivalent to +3 um from the center of | 


cylinder. The DAC output, —DA signal, is applied to the Function Gener- 
ator and Clamp Position circuits. 

Function Generator 

When the Difference Counter output is less than 96, the Function Gener- 
ator circuit converts the DAC output into a smooth waveform by adding 
the SMTH signal. The Function Generator issues a Function (FUNC) 
signal which is the optimum deceleration curve for position time and the 
deceleration current profile. 


When the servo control is changed to deceleration from acceleration, the 
Function Generator adds the integrated ACCL signal to the FUNC signal 
to avoid an excessive force to the actuator. 


m) Velocity Error Detector 


The Velocity Error Detector circuit issues the Velocity Error (VER) 
signal, which is applied to the Power Amplifier, after comparing a target 
velocity (FUNC) signal and actual velocity (VEL) signal. At the termina- 
tion of Seek operation, the Clamped Position (CLPOS) signa! is applied 
to the Velocity Error Detector instead of the FUNC signal; which acti- 
vates the PSDR signal. 


n) Accelerate Detector — 


The Accelerate Detector output, that is, the Accelerate (ACCL) signal, is 
set by the leading edge of the DRLM signal and reset when the ABSVL 
signal is equal to the FUNC signal. The ACCL signal is applied to the 
Function Generator circuit. 


The timing chart of the Target Velocity Generator, for a Direct Seek 
operation, is shown in Figure 4-6-22, and the timing chart for a GTZ 
operation is shown in Figure 4-6-23. 
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Figure 4-6-22 Direct Seek Target Velocity Generator 
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p) Clamp Gate 
The Clamp Gate circuit issues Minus Clamp Podition (MCLMP), Plus Clamp 
Position (PCLMP) and Equal (EQUAL) signals through the adder circuit, 
which compares the two least-significant bits (NCAR2 and 1) of the target 
cylinder (NCAR2 and NCAR1) with PAR2 and PAR1 signals from the 
Position Decoder circuit. | 

q) Clamp Position Detector 
The Clamp Position Detector holds the position signal at specified levels 
when the servo head is positioned within three cylinders of -the target 
cylinder address specified by the two least-significant bits of NCAR and 
PAR. This extends the area controlled by the servo circuit. 
The PCLMP signal sets the Calmped Position Signal (CLPOS) to +2 V, the 
MCLMP is set to —2 V, and the EQUAL signal enables the FNPOS signal on 
the CLPOS signal. 
The CLPOS signal is applied to the Velocity Error Detector circuit when 
the PSDR signal goes true at the termination of Seek operation, and is then 
applied to Low Pass Filter (LPF) when the servo head settles on the 
specified cylinder. 


The timing chart of Clamp Position is shown in Figure 4-6-24. 
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Figure 4-6-24 Clamp Position Timing Chart 
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r) Low Pass Filter (LPF) 
The servo circuits form a feed-back loop during track following after a 
Seek operation using the position signal recovered from the servo head. 


The LPF circuit attenuates unused high frequencies. The LPF has a 
resonance frequency at 1.9 KHz. 

s) Position Error Detector 
The Position Error Detector pulls out the phse- seanipeniated Position 
Error (PER) signal required for the feed-back loop during track following. 


The PER signal is composed of a VEL (phase-compensating) signal, and 
an integrated position signal; improves stiffness and following character- 
istics of lower frequencies. 

t) Power Drive Multiplexer 
The Power Drive Multiplexer circuit passes through either the VER signal, 
by activating DRLM signal during Direct seek or GTZ operation, or the 
PER signal, by activating the LNMD signal during track following se- 
quence. 

u) Power Amplifier Driver 
The Power Amplifier Driver circuit drives the last stage of the power 
amplifier. This circuit controls the base current to the power transistors 
by comparing the input signal with the feed-back signal from the last-stage 
transistor current. 

v) Power Amplifier 
The Power Amplifier circuit is a current amplifier which drives the coil of 
the Voice Coil Motor (VCM). The circuit is composed of four H-type 
transistors. 

w) Current Sense | 
The Current Sense circuit detects the VCM coil current through the 
voltage bleeder resistors. The coil current is amplified by the differential 
mode, and then the Current Sense (CSNS) signal is issued. 

x) VCM Heat Detect 
The VCM Heat Detect circuit senses an abnormal current flowing through 
the VCM coil or also OC Motor windings. 


The coil current of the DC Motor windings current is integrated and con- 
verted into the VCM Heat Detect (VCMHT) signal. 
(2) Direct Seek Servo Control 
During a Direct Seek with servo control, the servo head is driven high speed, 
so that the actual velocity pulled out from the position signal through the 
servo head is equal to the target velocity controlled by the Difference 
Counter. Whenever the servo head has passed through each cylinder, the 
target velocity is decreased for optimum speed control. The Direct Seek 
signal flow is shown in Figure 4-6-25. 
(3) GTZ Servo Control 
Wherever the head is positioned, GTZ Servo Control returns the head to 
Cylinder 0. The target velocity is given by the specified velocity, that is, 
high speed is 8 cm/second and low speed is 3 cm/second. 


The GTZ signal flow is shown in Figure 4-6-26. 

Linear Mode Servo Control 

When the servo head is positioned within capture distance from the spcified 
cylinder, the Servo Control mode is changed to Linear mode. During Linear 
mode (track following), the feed-back foop is formed to minimize the 
Position Error Signal. 


(4 


~~ 


When an Offset operation is performed, the offset voltage is applied to the 
Position Error signal through the DAC. The servo head is the offset by 
+3 um. 


The Linear mode signal flow is shown in Figure 4-6-27. 
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4.6.6 Index/Sector/Guard Band Generate Function 


4.6.6.1 Index Detect 
As described in the position sensing discussion, the servo signal contains missing 
Index Bits. The servo pulse (SVPL) is applied to the PLO which outputs a one- 
bit cell closk (PLO1F). 


The PLO latch (PLOL) signal is set by the leading edge of the SVPL signal and 
reset by the leading edge of Count 7 (CT7). It is applied to a shift register and 
clocked by the positive-going edge of the CT7 signal. 


The shift register outputs are decoded, and then the Index (INX) signal, two 
Inner Guard Band pulse (IGB2P and IGB1P) signals, and the Outer Guard Band 
pulse (OGBP) signals are detected by the combination of the decoder outputs. 
The block diagram of Index and Guard Band pattern detect is shown in Figure 
4-6-28. The timing chart of the Index signal processing is shown in Figure 4-6-29, 
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Figure 4-6-28 Index/Guard Band Patterns Detect Block Diagram 
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4.6.6.2 Guard Band Detect | 

As described in Section 4.3.3, each guard band has a missing index bit. When the 
servo head is located on any guard band track, the servo PLO circuit develops 
IGB2P, |GB1P, or OGBP and missing detect (MSDT) signals as shown in Figure 
4-86-30. 

The first pulse of the Guard Band Pulse sets the first flip-flop, and simultaneously 
the MSDT signal loads 187 (decimal) on the Guard Band Reset counter clocked 
by the four-byte interval Count 15 (CT15) signal. The second pulse sets the 
second flip-flop; Guard Band signal (1GB2, |GB1, or OGB) is then issued to the 
seek contro! logic. This occurs it the second pulse goes true before the Guard 
Band Reset Counter issues the Reset Guard Band (RSTGB) signal at 255 
(decimal) (within a 276-byte interval). 


The output of each Guard Band latch output is reset by a RSTGB signal. When 
the servo head is not located over a guard band track, or when the servo head has 
passed through Guard Band (IGB2) to Guard Band 2 (IGB1) in the reverse 
direction. 

Two continuous pulses of imcompatible Guard Band signals are detected when 
the servo head passes from Guard Band 2 into Guard Band 1. 


The two stages of the flip-flop prevent the Guard Band signal from improper 
detection of the Guard Band Pulse signals caused by media flaws. 
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Figure 4-6-30 Guard Band Pulse Detect Timing Chart 


BYTE CLOCK 


INDEX 


4.6.6.3 Sector Generator 


A Sector pulse is not written on the servo surface. The sector pulses are derived 
from a Byte counter counting Byte clocks, which are generated by the PLO 
circuit synchronized with servo pulse. One disk revolution has 20,480 Byte 
clocks, and the sector length is determined by selectable keys on the CNAM PCB. 


The Index signal ( Two Bytes) from the PLO circuit enables the preset input to 
the Byte Counter. The value loaded into the Byte Counter is a 256-byte sector 
length is specified by turning on SW2 keys one to seven and SW3 key two. The 
binary value of the keys not turned on (SW3 keys two to seven) equals 65,280. 
The Index signal causes the Byte counter to be preset to 65,280. The Counter is 
then clocked by the positive going edge of the Byte Clock (BYTCL) signal until 
it reaches 65,535 (255 byte clocks). The next BYTCL signal would then cause 
a carry signal which is used as a new preset enable to the Byte Counter. The 
carry signal is applied to next flip-flop and then converted into 12-bit pulse of 
the Sector signal. The block diagram is shown in Figure 4-6-28, and the timing 
chart is shown in Figure 4-6-32: 
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Figure 4-6-32 Sector Generator Timing Chart 
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4.6.7 Head Selection 

A head must be selected before a read or write operation can be performed. The 
head address is set by the positive-going edge of the Tag 2 signal with Bus bit 0 to 
2 at the Head Address Register (HAR). The HAR outputs, HAR1, 2 and 4 signals, 
are applied to the CNAM PCB. The signal (HAR4) is decoded into chip select 0 
and 1 (CSO and CS1: ECL level) and then applied to head ICs in the disk 
enclosure. Lower bits HAR1 and 2 are converted into head select 1 and 2 (HS1 
and HS2: ECL level). 


The DC regulators supply +6 V DC (Vcc) and —4 V DC (Vee) to the head ICs’ 


within the disk enclosure. The multiple-chip select or head-short condition is 
detected by an overload current of Vcc supply. The block diagram of head 
selection is shown in Figure 4-6-33. 
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Figure 4-6-33 Head Selection Block Diagram 
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46.8 Read/Write Function 


4.6.8.1 Read/Write Basic Principles 

When the disk is rotating at a nominal 3,600 rom, a read or write may be 

performed. The basic principles of the read/write function are as follows: 

(1) Data Write 
During a write instruction, a 0 or 1 is recorded by reversing the direction of 
the current flowing in the data head coil. When the direction of the current 
flowing in the head coil is reversed, the magnetic poles of the head are re- 
versed and the direction of magnetic flux at the gap is revered. The direc- 
tion of magnetization of the surface of the disk is then reversed. Each flux 
reversal means that a “1” or ‘‘O"’ has been recorded on the disk. 
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Figure 4-6-34 Data Write 


(2) Data Read 
During a read instruction, the transitions recorded on the surface of the disk 
are detected by the head gap. When magnetized in the same direction con- 
tinuously, no output is produced. However, when a recorded bit (180-degree 
flux reversal in the horizontal direction) passes under the head gap, the mag- 
netic flux flowing in the ring and coil is reversed and an output pulse is ob- 
tained. 
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Principles of MFM Recording 

This unit uses the modified frequency modulation (MFM) recording tech- 
nique. The length of time required to define one bit of information is the 
cell. Each cell is nominally 102 ns in width. 


MFM defines a ‘1"’ by writing a pulse at the half-cell time. A “‘O’’ is defined 
by the absence of a pulse at the half-cell time. A pulse at the beginning of a 
cell is clock (1 FW). However, clock is not always written. Clock is sup- 
pressed if there will be a “1” in this cell or if there was a ‘’1”’ in the previous 
cell. See Figure 4-6-36. 


The rule for MFM recording is summarized: 

(A) There is a flux transition for each ‘‘1’’ bit at the time of the ‘‘1”. 

(B) There is a flux transition between each pair of ‘’0"’ bits. 

(C) There is no flux transition between the bits of a ‘10’ or ‘01’ combi- 
nation. 


4-109 


CLK CLK CLK CLK —| |~—— Bit-Cell (102ns) CLK CLK 


DATA 1 8) 0 8) 0 0 e) 0 0 0 8) 0 


NRZ 


| MFM. a 
— E E | E | | 
| NRZ 


_ 


MEM : il il il ; ; 

DATA 3 1 1 1 1 4 
-_ = m= i 

MFM 

— . | E | | | | 


_ : il a inl : 
MFM 


Figure 4-6-36 MFM Coding 
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4.6.8.2 Write Operation 
The write circuit block diagram is shown in Figure 4-6-37. The servo data written 
on the disk are read by the servo head, and the PLO circuit generates one bit 


cell PLO1TF signal. The PLO1F signal is applied to the VFO (variable frequency 
oscillator). 


The VFO is synchronized with the PLO1F signal and generates a frequency twice 
the PLO1F frequency; it then generates VFO1F and VFO2F signal. VFO1F and 
VFO2F signals are applied to the Write Compensation circuit; VFO1F is also 
sent to the control unit as the 1F Write Clock signal. The control unit must use 


this 1F Write Clock signal during Write Clock (WCLK) and Write Data (WDAT) 
generating. 


When a write command is issued from the control unit after head selection, the 
WDAT and WCLK signals are sent the disk drive, and the WDAT signal is clocked 
by the positive-going edge of WCLK signal. 


The clocked WDAT signal is applied to Write Compensation (WCP) circuit, and 
then is compensated according to the theory of write compensation. Through 
the Write Compensation circuit, WOAT of NRZ code is converted into Write 
Data Pulse (WDP) of MFM code. 


When the Write Gate signal goes true, the WDP signal is toggled by a flip-flop and 
passes through the Read/Write Bus Switch IC. It is then applied to the Head IC 
(HIC) chips as Data X (DX) and Data Y (DY) signals. The write current is sup- 
plied to the selected HIC chip through a Write Current (WC) line. 


BO3P-4590-0103A...8 4-111 


DISK ENCLOSURE 


r 
| 
| 
| PRE 
| AMP 
| 
I 
| 
| 
| 
{ 
| 
| 
| 
I 
| 
| 
| 
I 
[ 
| 
[ 
as ae ry 
a 
coal, 
death, a 
ssl 4 
l 
| 
| ee 


| | 
| aes! | 
| a a | 
| eet (be Pee Z| 
= 
| [| ——+—_+ 
|} --j----------------- — 
| | 
! : : , 
| rag <o wz ab& sti : 
<u 2 Cor <u > zu> 7 
| oO. Ot a C wg tos i 
zw Ex = Trwct Owd 
350 eo = no no | 
| = al 
| = 
| Nl 
| 2 | 
i 
Se ahaa ieee nS eet gr erent Es O { 
t 1 
| | EX. «I 
[= | 
i 9° | 
| a | 
| Lis ot. bas og 
| [ 
| t 
| i 
| | 
{ 
| 
| a | 
! , 
[ 
| 
| | o , | 
LL 
| > = : 
re 
| a < 
| LL A NS oe 
” cc 1 a t 
| z <q <q =| 
= O r = 4 
i Z| 
| | “I 
| 
| a wo | 
| Ose OWF | 
| “+ cee me | 
r Boe tag 
OQ ig i 
| 
| | 
| . | 
| | 
j ! 
a | 


Figure 4-6-37 Write Operation Block Diagram 
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4.6.8.3 Write Compensation and MFM Coding 

When the bit density (BPI) is high on a disk surface, and a read operation is 
performed, a peak shift phenomenon appears, which tends to widen the narrow 
part of the bit spacing because of mutual magnetic interference of the bits. 
When such a phenomenon appears, reading of the data will deviate from the 
correct bit spacing, causing errors. The write compensation circuit measures this 
peak shift beforehand so the data is written by shifting the peak in the opposte 
direction of the peak shift appearing during the read operation. 


The NRZ write data (WDAT) sent from the control unit is clocked by the 
positive-going edge of the WCLK signal. It is then synchronized with the internal 
one-bit cell clock which issues a sync decision window circuit at the positive- 
going edge of the Write Enable (WENB) signal. 


The NRZ data synchronized with the internal clock is applied to four-bit shift 
register. Each output of the four-bit shift register is applied to a write compen- 
sation decoder and a multiplexer and then converted into a MFM data pulse 
train with write compensation according to the truth table (as shown in Table 
4-6-2). The preshift timing of write compensation is defined by 2F Early (2FEY), 
2F On-Time (2FOT) and 2F Late (2FLT) signals. 


The block diagram and timing chart are given in Figure 4-6-38 and Figure 4-6-39. 


Table 4-6-2 Write Compensation and MFM Truth Table 


SHIFT REGISTER STATUS WRITE COMP 
OTP 


Note: EYP: Early Pulse 
OTP: On-Time Pulse 
LTP: Late Pulse 
CLP: Clock Pulse 
DTP: Data Pulse 
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Figure 4-6-38 Write Compensation and MFM Coding Block Diagram 
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Figure 4-6-39 Write Compensation and MFM Coding Timing Chart 


4.6.8.4 Read Operation 
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A read operation is initiated by enabling Tag 3 and Bus 1 (Read Gate: RG). The 
analog read circuitry is enabled by disabling Write Enable (WENB). 


The DX, DY HIC (Head {C) outputs are applied to the Read/Write Bus Switch 
IC (MB4316), amplified, and then sent to LPF (Low Pass Filter) circuit as shown 
in Figure 4-6-40. 
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Figure 4-6-40 Read Write Bus Switch 


The LPF attenuates the high-frequency noise; its output is then applied to the 
Automatic Gain Control (AGC) circuit. 


The AGC circuit develops the control voltage to the AGC amplifier and holds 
AGC output amplitude (300 mVp-p) at a constant level. The output of the 
AGC amplifier is amplified to 3.0 Vp-p, and sent to the Pulse Shaper circuit. 


After going false at WENB, the read circuit is activated; however, a read-tran- 
sient which is caused by the DC unbalance of the read pre-amplifier will occur. 
WENB signal squelches this read transient (refer to Figure 4-6-41). 
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Figure 4-6-41 AGC Squelch Function 


In the variable Soft Sector mode, the Address Mark (AM)-which is a DC-erased 
three-Byte area is used for indicating the beginning of sector. When the control 
unit issues an AM-Read (Tag 3- Bus 1° Bus 5) command, the AM-Search (AMSH) 
signal goes true and suppresses the AGC output amplitude to avoid misdetection 
of an AM caused by external or media noise in the DC-erased area (refer to 
Figure 4-6-42). 


AMSH 


Figure 4-6-42 AM Search on Read Signal 
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The analog-to-digital convertor circuit or Pulse Shaper has two fundamental 
circuits: a differentiator circuit (which differentiates the AGC output signal and 
then converts the peaks (flux transitions) into zero-crossing signals) and an 
integrator circuit (which AC-slices the AGC output signal (floating slice) and 
then generates the data window for the MFM read data pulse). The block 
diagram is shown in Figure 4-6-43 and the detail timing chart is shown in Figure 
4-6-44. 


The output of the analog to digital convertor which is raw read data, is sent to 
the VFO circuit. 
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Figure 4-6-43 Read Operation Block Diagram 
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Figure 4-6-44 Read Data Analog to Digital Timing 
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4.6.9.1 VFO and Data Separator 
The Variable Frequency Oscillator (VFO) circuit synchronizes with a PLO1F 
signal from the servo track during Not-Read operation and with the Raw Data 
(RAWDT) signal, from the data track, during a read operation. The block 
diagram of the VFO and Data Separator circuits is shown in Figure 4-6-45. 


The VFO and Data Separator are composed of the following circuit. 
(1) VFO Input Multiplexer 

(2) Time-Margin Measurement (TMG) One-Short 

(3) Reference One-Shot 

(4) Phase-compare Latch 

(5) Phase Comparator and Charge Pump 

(6) Low-Pass Filter and Buffer | 

(7) Voltage-Controlled Oscillator (VCO) 

(8) Data Separator 
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Figure 4-6-45 VFO/Read Data Separator Block Diagram 
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(1) VFO Input Multiplexer 
The VFO input multiplexer controls the VFO input. During an initial 
seek operation or a RTZ operation, this circuit inhibits an input of Data 
into the VFO circuit by enabling the filter squelch (FLTSQ) signal. This 
causes the VCO to oscillate at a free-running frequency. After an initial 
seek operation or RTZ operation, the VFO Input multiplexer controls 
the transmission of the PLO1F or RAWDT signals into the VFO circuit. 


During a Not-Read operation, the PLO1F signal is applied to the VFO 
circuits by the enabling of the servo mode (SVMD) signal. During a Read 
operation, the RAWDT signal is applied to the VFO circuits by disabling 
the SVMD signal. The VFO input multiplexer output, Data In 1 (DTIN1), 
is applied to the TMG One-shot circuit. 

(2) TMG One-shot 
The TMG One-shot circuit issues a Data Input 2 (DTIN2) signal to the 
Phase Comparator, and Reference One Shot. It also issues Delayed Data 
(DLDT) signal to the Data Separator. The timing relation between 
DTIN2 and DLDT signals is adjusted by potentiometer RV2 determines 
the read margin within the VFO circuit. 

(3) Reference One-shot 
The leading edge of the DTIN2 signal triggers the Reference One-shot, 
which issues a 19ns Reference Pulse (REFP) signal to the Phase 
Comparator Charge Pump circuit. 

(4) Phase-compare Latch 
The leading edge of the DTIN2 signal sets the Phase-compare Latch and 
the negative-going edge of —-2F Early A (—2FEYA) resets it. The Phase- 
compare Latch issues a Phase-compare Latch Output (PCLO) signal to 
the Phase Comparator Charge Pump Circuit. 

(5) Phase Comparator and Charge Pump 
The Phase Comparator Charge Pump circuit issues a decrease frequency 
(DEC) signal when the VFO input phase is leading, and an increase 
frequency (INC) signal when the VFO input phase is lagging, comparing 
the phases between a DTIN2 signal and a PCLO signal. 


The INC or DEC signal drives the constant-current circuit to charge or 
discharge the filter circuit (LP Fand Buffer). 

LPF and Buffer 

The charge pump output is applied to a Low Pass Filter (LPF) and con- 
verted into DC voltage to controi the VCO. During an initial seek 
operation or RTZ operation, the FLTSQ signal clamps the charge pump 
output to 0 V to recalibrate the VFO function. 


During an initial data read operation, a VFO fast-sync (VFOFS) signal is 
issued to the VFO circuit which increases the loop gain of the VFO 
circuit to widen the pulkin range, and to shorten the pull-in time for 
synchronization to the RAWDT signal. At termination of the Data read 
operation, the same function is activated for synchronization with the 
PLO1F signal. 


The LPF and Buffer output is applied to two stages of an emitter-follower 
circuit. It controls the VCO frequency as a control voltage (Vc) signal. 
(7) VCO 

The VCO circuit is an emitter-coupled multivibrator in which cross- 
coupled transistors, Q8 and Q9, form a positive-feedback gain stage. At 
any time either O8 or Q9 and the timing capacitor, is alternately charged 
and discharged by the voltage-controlled current sources according to Vc 
signal. 


La ll 
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The VCO circuit issues a 2F Early (2FEY) signal to the Data Separator 
and Write Compensation circuit. The 2FEY signal frequency increases 
when the Vc signal goes high, and decreases when Vc signal goes low. 


(8) Data Separator 


Through the before-mentioned process, the VFO circuit is synchronized 
with the RAWDT signal or PLO1F signal. The VCO output, 2FEY, is 


delayed to a —2F Late (2FLT) signal. The —2F LT signal is applied to the 


data window circuit and Data Sample circuit. The —2FLT signal is 
applied to two flip-flop in the Data window circuit, and then toggled at- 
its positive-going edge. The VFO circuit can be synchronized with a 
normal phase relation or a 180 degree shifted phase relation. Therefore, 
the VFOFS and phase-adjust pulse (PADJP) signals function as a ‘’0” 
during the VFO fast mode. | 

The data window circuit issues a VFO clock (VFOCLK) signal to the 
interface circuit and a data window (DTWD) signal to the Data Sample 
circuit. 

The positive-going edge of the DLDT signal clocks the DTWD signal, and 
then issues a —separated data (-SPDT) signal. When VFOFS, PADJP and 
SPDT signals go true, the DTWD signal phase is changed to a “0” on the 
SPDT signal during VFO fast mode. The SPDT ane is clocked by the 
positive-going edge of the VFOCLK signal. 

The timing chart of the VFO is shown in Figure 4-6-46, and the timing 
chart of the Data Separator is shown in Figure 4-6-47. 
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Figure 4-6-46 VFO Timing Chart 
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Figure 4-6-47 Data Separator Timing 


4.6.9.2 VFO Control Logic 
The VFO control circuit controls the input to the VFO circuit; that is, the PLO 
output PLOIF or recovered read data, RAWDT, it also generates a VFO fast 
synchronization (VFOFS) signal for faster VFO synchronization with the input 
signals RAWDT or PLOTF. 


In a start-up sequence, the leading edge of the PWRDY signal sets the FLTSO 
signal to inhibit the input to the VFO circuit. The initial seek completion sets a 
Linear Mode (LNMD) signal, and then resets the FLTSQ signal to enable the 
synchronization of the VFO circuit. The leading edge of the FLTSQ signal 
clocks the initial VFO fast-sync (I\VFOFS) counter which issues a 12-byte pulse 
of the IVFOFS signal and a 1-byte pulse of the Phase Adjust Pulse (PADJP) 
signal at the last of the |VFOFS signal. 


The leading edge of the I|VFOFS signa! sets the Servo Mode (SVMD) latch. The 
SVMD signal is applied to the VFO input multiplexer so that the PLO1F signal is 
applied to the VFO. Simultaneously, the VFOFS signal (12-byte) activates the 
fast synchronization of the VFO circuit. 


When either PWRDY or SPGD signal, go false or when a seek error has occurred, 
or when a RTZ command is issued to the drive, the FLTSQ signal will go true. 
A block diagram of VFO control is shown in Figure 4-6-48, and the timing chart 
of an initial VFO contro! is shown in Figure 4-6-49. 
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Figure 4-6-48 VFO Control Logic Block Diagram 
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During a Non-read operation, the VFO circuit synchronizes with the PLO out- 
put, PLOIF, and generates a VFO clock (VFOCLK). In Hard Sector mode, at 
the beginning of a read operation, Read Gate is applied to the RG True Detect 
circuit after 4 bits and is clocked by the negative-going edge of the Byte Clock 
(BY TCL) signal. 


A rise read gate (RRG) signal, which is an output of the RG True Detect circuit, 
is applied to a 3 byte shift register. Its output then 12 on the lock-to-data 
counter to generate a 4-byte lock-to-data (L_DATA) signal, and phase Adjust 
Pulse (PADJP). The leading edge of the LDATA signal resets Servo Mode 
(SVMD) so that the VFO circuit synchronizes with RAWDT. 


In Variable Soft Sector Mode, the Rise AM Found (RAMF) signal sets the lock- 
to-data counter to generate the LDATA signal. (Refer to Figure 4-6-50). 


At the end of the Read Gate signal, a one-byte Set Lock-To-PLO (SLPLO) signal | 
is issued and applied to the Lock-To-PLO Counter to generate a 4-byte Lock To 
PLO (LPLO) signal. The LPLO signal sets Servo Mode (SVMD) so that the VFO 
circuit synchronizes with PLO1F. 


The LDATA and LPLO signals are converted into the VFO Fast-sync (VOFS) 
signal-and applied to the VFO LPF circuit to decrease the time constant of the 
LPF. This promotes faster synchronization of the VFO circuit with RAWDT or 
PLOTF. 
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4.6.10 Fauit and Error Detection | 
Faults and error except data fielding checks, are interpreted by the drive. These 
interpreted conditions are sent, via the interface, to the control unit and they are 
also displayed on fault indicator LEDs on the CNAN PCB. 


4.6.10.1 Device Check 


If an error sets the Device Check register, the Device Check (fault) line is 
enabled to the control unit, and the write circuit is inhibited. 


Each of the six outputs of the device check register is designated as an unique. 
statuses. If an optional Tag 5 function is enabled by the control unit, each 
Device Check status is enabled on the interface lives. 
(1) Control Check 1 (Status 0) 
(A) URDY-(RG + WG + RTZ + TAG1 + OFST) 
(B) (SKERR + UNSQ)-(TAG1 + OFST) 
(2) Control Check 2 (Status 1) 
(A) WG- (RG + OFST + SKERR) 
(B) RG- (WG + SKERR) 
(3) Read/Write Check 1 (Status 2) 
(A) WG: (ONTRK + UNSQ) 
(B) INTMOT 
(C) VCMHT 
(D) DMFL 
(4) Read/Write Check 2 (Status 3) 
WG: UNSF 
(5) Read/Write Check 3 (Status 4) 
WG: FPT 
(6) Read/Write Check 4 (Status 5) 
(WG + RG)>MLTSL 
The Device Check register and each status is cleared by pressing the Check 
Clear key on the optional operator panel or by enabling the Device Check 
(Fault) Clear signal from the control unit. 


4.6.10.2 Seek Check (Seek Error) 


If a seek malfunction has occurred in the drive, the malfunction will set the 
Seek Check latch and enable the Seek Error (SKERR) line to the control unit. 
Each of the output of the Seek Check !atch output is designated unique Seek 
Check statuses. 

(1) Time Out (TMOT) 

(2) Seek on Guard Band (SEKGB) 

(3) Linear Mode on Guard Band (LNMGB) 

(4) RTZ on Outer Guard Band (RTOGB) 

(5) Over-shoot Check (OVSHT) 

(6) Illegal Cylinder Address (1LCYL) 


4.6.10.3 Fault Indicator 


The Not-Ready status, Device Check Status and Seek Check status outputs 
(15 status lives) are applied to a priority encoder circuit and then converted 
into four lines which drives the fault indicator LEDs as shown in Table 4-6-3. 
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Table 4-6-3 Fault Indicators 
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3 Initial Seek Time-out 
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Control! Check 1 
(CTCK1} 
Control Check 2 
(CTCK2) 
Read/Write Check 1 
(RWCK1) 
7 Read/Write Check 2 
(RWCK2) 
Read/Write Check 3 
(RWCK3) 
Read/Write Check 4 
(RWCK4) 
Time-out 
(TMOT) 
Seek Guard on Guard 
Band (SEKGB) 
C Linear Mode Guard Band 
(LNMGB) . 
RTZ on Outer Guard 
Band (RTOGB) 
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(OVSHT) 
illegal Cylinder Address 
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section 5 
Troubleshooting Guide 


5. TROUBLESHOOTING GUIDE 


5.1 INTRODUCTION 


This section will contain troubleshooting flow charts according to the error status on 
the disk unit and control unit. 


Note: Before any operation is attempted, maintenance personnel should read care- 
fully Section 6 (Maintenance) and fully understand the details of the pro- 
cedures and tools required. 


Check the eleven items in the following list before applying power to the unit. 


) Ensure that the AC line conditions satisfy the power supply requirements. 

) Ensure that the DC voitages satisfy the unit requirement. 

) Inspect the interface cables to ensure pin 1 on the cable goes to pin 1 of the con- 

nect or at both the unit and at the control unit. 
) If the unit is in a daisy chain mode with one or more units, make sure that only 
the last unit has a line terminator (LTN) installed. 

(5) Ensure that the actuator lock is in the “OFF” position. | 

(6) Ensure that the desired logical unit number (LUN) of the unit is selected on the 
CNAM PCB, see Section 3.7.1 and that each LUN in the system is unique. 

(7) Ensure that Hard/Soft sector mode is selected, see Section 3.7.2, per the system 
configuration. 

(8) In the case of Hard Sector (fixed sector length), ensure that the correct sector 
count is set on CNAM PCB, see Section 3.7.6. 

(9) Ensure that Tag 4/5 Enable or Disable per is set, see Sectlon 3.7.3 the system 
configuration. 

(10) Ensure that File Protect key is on the proper position to meet the system require- 
ment, see Section 3.7.4. 

(11) Ensure that Disable/Normal keys are correctly set to the Normal position. 

(12) Ensure the Release Timer key is set to the desired position. 

(13) Ensure that all PCB assemblies and cables are firmly seated. 


( 
( 
( 


1 
2 
3 
(4 
5 


5.2 ERROR STATUS 


~The disk unit, optional power supply unit (PSU), and/or the control unit will issue the 
following statuses as shown in Table 5-2-1. 


Table 5-2-1 Error Status 


oa malfunction has occurred on the disk unit or optional Optional PSU 
; nie : ' Disk Unit 
Not Selected The control unit cannot select the specified disk unit. 
Not Power Ready : o bas Disk Unit 
(*PWRDY) DC power is not sufficient for the specified voltage. (CMZM) 
pesep Good The rotational speed is not within 3,600 rpm +6%. ery 
Device Check DVCK indicates a fault condition has occurred in the disk Disk Unit 
(DVCK) unit. (CNAM) 
Seek Error SKERR status indicates that a seek malfunction has Disk Unit (CNAM) 
(SKERR) occurred in the disk unit. Contro! Unit 


READ ERROR status result if a data error has occurred 
AM Missin AM MISSING status indicates the Address Mark (AM) has not 
g been found in a AM read operation. (Soft sector mode) 
Dual Channet DUAL CHANNEL maifunction concerns Seiect/Reserve 
functions. 
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Maintenance personne! can see the Device Check or Seek Error status at Fault Indicator 
LEDs on CNAM PCB assembly, and Not Power Ready and Not Speed Good statuses 
on CMZM PCB assembly. The Seek Error or Device Check status is defined by ST8 to 
ST1 LEDs as shown in Table 5-2-2. 


Table 5-2-2 Fault indicator Definition 


| Status Bit Bit 
Error setae -_—— eee Error Code Description 


fo |o fof] 4 | DeMotorFut  —— (OMFL) DC Motor Fault (DMEL) 

po fo}t tot 2 | vem vow 
po fot {st {8 | teitistseek timeout (INTMOT) 
po ft fojye | 4 | conrotceks 0 fereK 


Device 
(Fault) 


Poe ee 
po tats | t | 7 | eewaririecnece 2 ARWCK2) 
P+ [fo }o fo |e | Ressriwcheck 3 RWCKS) 
pt [oto s | © | eediwrie checks IRINCKA) 
pt fo ts fo | A | temo wo) 
pt] ops | t |e | sekonGursaend 0 ISEKGB) 
Pt [tf fo | c | tinea modeon Gud Band (LNMGB) 
pt tt tots | 0 | Rtzenouer cuwagend inTOGe! 
pir fo | | overahootchece (OST) 
tet tt Tt TF | tenes cyincer accross 0 LeYL) 
| 


5.3 TROUBLESHOOTING SYMBOL 


The troubleshooting flow charts contain the procedures beginning with an error status, 
to pursure trouble sources. 


The following conventions are provided to aid understanding the symbols used in this 
trouble shooting flow charts as shown in Table 5-3-1. 


Table 5-3-1 Symbol of Flow Chart 


Symbol 


| ce Terminals. Starting point of the trouble. 


Decision, go ahead according with YES or NO. (Reference test point.) 
.. a Connector, go ahead same-numbered symbol in same sheet. 
& Connector, go ahead same-numbered symbo! in another sheet. 


| Process, perform activity given. 
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5.4 TROUBLESHOOTING FLOW CHART 


In this paragraph, the following flow charts are provided. 


Figure 5-4-1 
Figure 5-4-2 
Figure 5-4-3 
Figure 5-4-4 
Figure 5-4-5 
Figure 5-4-6 
Figure 5-4-7 
Figure 5-4-8 
Figure 5-4-9 
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Figure 5-4-1 Alarm Flow Chart (Sheet 1 of 2) 
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Figure 5-4-1 Alarm Flow Chart (Sheet 2 of 2) 
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Figure 5-4-2 Not Selected Flow Chart 
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Figure 5-4-3 Not Power Ready Fiow Chart 
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Figure 5-4-4 Not Speed Good Flow Chart 
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Figure 5-4-5 Device Check Flow Chart (Sheet 1 of 9) 
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From Sheet 1 
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Figure 5-4-5 Device Check Flow Chart (Sheet 2 of 9) 
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Error Code 2 


This error code is defined 
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Figure 5-4-5 Device Check Flow Chart (Sheet 3 of 9) 
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Error Code 3 
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Figure 5-4-5 Device Check Flow Chart (Sheet 4 of 9) 
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Error Code 4 Error Code 5 


This error code is defined as one This error code is defined as one 


of the following i!legal commands: of the foliowing illegal commands: 


- Read Gate or Write Gate when * Read Gate during writing. 
the heads is in motion. 


- Offset or Seek command during 
Seek Error status. 


- Offset or Seek command when 
the head is in motion. 


* Write Gate during reading. 


+ Write Gate during offset. 
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during Seek Error status. 


lilegal command 


Check the control 
unit function 


Figure 5-4-5 Device Check Flow Chart (Sheet 5 of 9) 
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This error code is defined 
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detected during writing. 
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Figure 5-4-5 Device Check Flow Chart (Sheet 7 of 9) 
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This error code indicates a write 
command was received and the 
file protect switch was set on. 


Error Code 8 
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During writing 


NO 


Replace CNAM 
PCB 
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Restart 


Note: FPT (file-protect) switches are located on the front panel 
and the CNAM PCB assembly. 


Figure 5-4-5 Device Check Flow Chart (Sheet 8 of 9) 
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heads. 
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Figure 5-4-5 Device Check Flow Chart (Sheet 9 of 9) 
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Figure 5-4-6 Seek Error Flow Chart (Sheet 1 of 7) 
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Figure 5-4-6 Seek Error Flow Chart (Sheet 2 of 7) 
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Figure 5-4-6 Seek Error Flow Chart (Sheet 3 of 7) 
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Figure 5-4-6 Seek Error Flow Chart (Sheet 4 of 7) 
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Figure 5-4-6 Seek Error Flow Chart (Sheet 6 of 7) 


Check the following 
signals on CNAM 


(1) DRUM (TP11) 
(2) FWOD (TPQ) 

(3) PSDR (TP13) 
NCAR1, 2 


Check and adjust 
servo analog circuit 
on CMZM 


Corrected ? 


Restart 


5-23 


From Sheet 1 


YY 


Check the cabling 


and LTN 


NO 


Conect the cabling 
and LTN 


Corrected ? 


YES 


Check Tag 1 
and BusOQ ~ 9 Restart 


signals 


NO 


YES 


Repjace CNAM Check the control 


PCB unit functions 


Figure 5-4-6 Seek Error Flow Chart (Sheet 7 of 7) 
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Figure 5-4-7 Read Error Flow Chart (Sheet 1 of 6) 
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5-26 BO3P-4590-0103A...A 


From Sheet 1 Fram Sheet 5 


Fiag Error 


To Sheet 4 


YES NO 


poy 

CDATA/LPLO NO \ TP4 INX/SCT YES 
(NAM Correct ? Correct ? 

(TPoave9 CNAM : 


TP23/ Check the control 
24 unit function 


— | 
Replace CNAM PCB Restart Reptace Disk Replace CMZM PCB 
Enclosure 


Flag Error Cylinder Error 


tfssue RTZ command 


NO 


Refer to Seek Error 
Flow Chart 


unit 
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Figure 5-4-7 Read Error Flow Chart (Sheet 4 of 6) 
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Figure 5-4-7 Read Error Flow Chart (Sheet 5 of 6) 
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Figure 5-4-7.Read Error Flow Chart (Sheet 6 of 6) 
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Figure 5-4-8 AM Missing Flow Chart 
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Figure 5-4-9 Dual Channel Malfunction Flow Chart (Sheet 1 of 5) 
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— section 6 
Maintenance 


6. MAINTENANCE 


6.1 INTRODUCTION 


This section covers maintenance of the unit, and is divided into General Precautions, 
Preventive Maintenance, Maintenance Equipment, Parts Replacement, and Electrical 
Checks and Adjustment items. 


6.2 GENERAL PRECAUTIONS 


6.2.1 Power On/Off 

(1) Visually check the condition of the device before turning the power on or 
off. 

(2) Always turn the power off before removing or inserting printed circuit 
boards or connectors. 

(3) After maintenance, before turning the power on, ensure that all printed 
circuit boards and connectors correctly seated and installed in the correct 
position. 


6.2.2 Parts Replacement 
(1) Use screwdrivers that match the size of the screws. 
(2) Do not leave removed screws in the drive. 


Caution: Never loosen the retaining clamps for the DE plastic cover. The 
DE must not be opened in the field. Screws marked with paint 
on their heads must not be loosened. 


6.2.3 Dual Channel Switches | 
(1) Turn the switches to the desired postion according to system configura- 
tion. 
(2) After maintenance, turn the maintenance switch to the Normal A/B 
(NRA/NRB) position. 


6.2.4 Other 
(1) Use test equipment that has been correctly calibrated. 
(2) Always record failure symptoms and remedies employed for later reference. 


6.3 MAINTENANCE TOOLS AND EQUIPMENT 
Table 6-3-1 Maintenance Tools and Equipment 


Tool and equipment 


Oscilloscope TEKTRONIX 475, or equivalent 
Oscilloscope probe (x 10) TEKTRONIX P6053B, or equivaient 
Digital multimeter 
Screwdriver 


6.4 PREVENTIVE MAINTENANCE 
No preventive maintenance is required. 
6.5 PCB ASSEMBLY REPLACEMENT 


The parts required for maintenance are the three printed circuit board assemblies. 
(Refer to Section 7. Spare Parts.) This section describes the removal of bad PCB. 


6.5.1 PCB Assembly Arrangement 
Three PCB assemblies are mounted on the DE as shown in Figure 6-5-1. 
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CNAM (Controller A) 


CMZM (Controller Z) 


TUZM (Power Amp Z) 


Figure 6-5-1 PCB Assy. Arrangement 


6.5.2 CNAM PCB Assembly Replacement Procedu 

Refer to Figure 6-5-2. 

To replace the CNAM PCB Assembly, proceed as follows: 

(1) Removal 
(A) Loosen screws ‘‘A”’ and remove the top cover. 
(B) Disconnect wiring (CN3 and CN4) from the CMZM PCB assembly. 
(C) Remove the six screws indicates in Figure 6-5-2. 
(D) Remove the CNAM PCB assembly by lifting it. 

(2) Installation 
(A) Fasten the CNAM PCB Assembly to the side frame, six screws. 
(B) fasten connectors (CN3 and CN4). 
(C) Install the top cover and tighten screws ‘‘A”’. 
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Top Cover 
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Remove these screws 
to replace CNAM PCB 
Assembly 


Screw A 
CNAM PCB 
Assembly 


Figure 6-5-2 CNAM PCB Assembly Replacement 


6.5.3 CMZM PCB Assy. Replacement Procedure 
To replace the CMZM PCB Assembly, proceed as follows: 
Refer to Figure 6-5-3. 
(1) Removal 

(A) Loosen screws ‘‘B’’. 

(B) Rise the CNAM PCB Assy. by lifting up the upper side-frame. The 
upper side-frame is held with a pivot on one end, and can be raised 
more than 90°. 

(C) Loosen screw ‘’C’’ and remove the upper side-frame support, illustrated 
in Figure 6-5-3. 

In this condition the component on the CMZM can be checked. 

(D) Disconnect wiring (CN5, CN6, CN7, CN8, CNY, and-CN10). 
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(E) Remove six screws, and lift out the CMZM PCB Assembly. Be careful 
not to damage the CN15 on the TINM (Through Connector). 
The TINM is connected to the CMZM PCB assembly at the back of the 
board. Refer to Figure 6-5-4. CN15 will be disconnected by lifting the 
CMZM PCB assembly. 


Upper side-frame 


ba 


CNAM PCB 
Assembly 


Remove these six screws 
and replace 


CMZM PCB Assembly \ 


Screw ’B” 


CMZM PCB Assembly 


Figure 6-5-3 CMZM PCB Assembly Replacement 
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(CNAM PCB Assembly) CMZM PCB Assembly 


n 
icn10) Fea) 


(CN9) 


Lower 
side-frame 


-+- (TUZM PCB Assy.) 


(CN7) (CN8) 


| TINM (Through Connector) 


(Back view from rear side) 


Figure 6-5-4 TINM Connection 


(2) Installation 
(A) Set the CMZM PCB assembly on the lower side-frame. Then, check that 


CN15 is connected correctly. 
(B) Fasten the six screws, and fasten other connectors. 
(C) Restore the upper side frame support and close the CNAM PCB assembly 
with the upper side-frame, to its original position tighten screws ‘’C’’. 
(D) Tighten screws “B”. 
6.5.4 TUZM PCB Assembly Replacement 
The TUZM PCB assembly is mounted on the rear side of DE. Refer to Figure 
6.5.5. 


(1) Removal 
(A) Remove the Fan Unit (which is optional) or the cover by removing the 


the screws “D”. 
(B) Disconnect wiring (CN11, CN12, CN13, and CN14) from the DE and 


the CMZM PCB assembly. 

(C) Remove screws “E”’. 

Note: Be careful not to lose the isolating bushings, which bit around the 
threaded portion of the screws ‘‘E’’. When replacing the TUZM PCB 
assembly. 

(2) Installation 

(A) Fasten the TUZM PCB assembly to the DE as illustrated in Figure 6-5-5. 

(B) Fasten connectors coming from the DE and the CMZM PCB assembly. 

(C) Install the optional Fan Unit or the cover. 
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TUZM PCB Assy. 


Plastic film 
(Adhesive on DE side) 


6.5.5 XCDM PCB Assembly Replacement 
The XCDM PCB assembly is a component of Dual Channel option, and com- 
monly used for two types of Dual Channel option which is mounted on the 
optional power supply unit or on the upper portion of the drive. 
The XCDM PCB assembly replacement procedure is as follows. 
(1) Removal 


(A) 
(B) 
(C) 


(D) 
(E) 


Remove two screws fixing the protect cover. 

Remove the protect cover. 

Disconnect the connectors CN21 to CN25, and also disconnect the IC 
socket cables S1 to S4. 

Pushing the PCB assembly, pull it up. 

Remove XCDM PCB assembly by removing four screws from the 
mounting frame. 


(2) Installation 


(A) 
(B) 
(C) 


(D) 
(E) 


Note: 


TUZM PCB Assy. 


Screws “D” 


Fasten the XCDM PCB assembly by four screws to the mounting frame. 
Pushing the PCB assembly, pull it down. 

Connect the cables to connectors CN21 to CN25 and IC sockets S1 to 
$4. 

Mount the cover. 

Fasten two screws to fix the cover. 


The procedure is common for two types of Dual Channel option. 


Figure 6-5-5 TUZM PCB Assembly Replacement 
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6.6 PCB CHECK AND ADJUSTMENT 


6.6.1 Test Point Arrangement on PCB 

Each PCB assembly is provided with test points and potentiometers to check 

and/or adjust circuit functions. 

(1) CNAM PCB assembly 
The test points and potentiometers are located on the CNAM PCB assembly 
as shown in Figure 6-6-1. Test points are listed in Table 6-6-1, check 
terminals in Table 6-6-2, potentiometers in Table 6-6-3, and switch keys in 
Table 6-6-4. 
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Figure 6-6-1 CNAM PCB Assembly Test Points 
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Table 6-6-2 CNAM Check Terminals 
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Table 6-6-2 CNAM Check Terminals (Continued) 
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Table 6-6-3 CNAM Potentiometer Function 


Function/Adjustment Reference TP 
VFO Free-run Frequency CH2/TRM9-13 


Reference Pulse Width Adjustment TRM10-9 


Note: No adjustment is required on any potentiometer when the CNAM PCB is replaced. 


Table 6-6-4 CNAM Switch Function 


Disk Addressing 
Device Type (when Tag 4/5 enabled) 
Tag 4/5 Enable 
Hard/Soft Sector mode 
File Protect 
| SRE | sensing fara 


TRM! Busy signal terminator 

TRM2 vale 

TRM3 . 

TRM4 VCO (VFO) select CH2/TRM9-13 


(2) CMZM PCB assembly 

The test points and potentiometers located on the CMZM PCB assembly are 

shown in Figure 6-6-2. Test points are listed in Table 6-6-5, potentiometers 

in Table 6-6-6 switches in Table 6-6-7. Three LEDs are located on the CMZM 

PCB assembly as follows: 

ACDM (Orange): indicates that accelerate mode is activated. 

SPGD (Orange): indicates that the rotational speed is within +6% of the 
nominal value. 

PWRDY (Green): indicates that +5 V, -12 V, +24 V and internal +12 V are 
within the nominal voltage. 
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Figure 6-6-2 CMZM PCB Assembly Test Points 
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Table 6-6-5 CMZM Test Points 


ree , Signal Schematic 
Abbreviation Signal Name 


TP1 WCA Write Current A Analog BD1 


PROT1 Pre-amplifier Output 1 Analog | BDz | 


PROT2 Pre-amplifier Output 2 Analog 


AGCOT1 AGC Output 1 


*PHB Phase B TTL BB1 
PHC Phase C TTL BB1 


Control Clock 1 


ale 


on] 


Test (test purpose only) T BC1 


Q44 TTL 


*STARTP 


TTL BB1 
x m7 
[rae 1] o1cut [oi estrone] Tre 8D 
PLSH1 Pulse Shaper 1 | ECL} BDZ 
Po PLSH2 Pulse Shaper 2 ECL | BD2 
4 SMPCK Sample Clock ECL | BD2 
5 | INTLT1 Integrator Latch 1 ECL BD2 
6 INTLT2 lnteatater Latch 2 ECL BD2 
DIFOT1 Differentiator Output 1 ECL BD2 
8 | DIFOT2 Differentiator Output 2 ECL | BD2 | 
9 | UNSF ; Unsafe ECL | Bot 
10 MLTSL | Multi-Selected ECL | BEI 
cl a lee — 
+ eel pees 
12) | OV | Ground a! 
43°) ~OOv. | Ground | aa 
14 : OV | Ground Pg 
Pai 2 —RAWDT Raw Data ECL BD2 
16 +RAWDT | RawData ECL BD2 


oO 
o 
oO 
= 
> 
1) 
© 
= 
ros) 
—ah 
ran) 
GO 
> 
> 


Table 6-6-5 CMZM Test Points (Continued) 


ae j Signal Schematic 
TRM3- 1 SERVO Servo Signal 


a 

ee ee 

+ | rs mm 

ee so 

aT rosw 

as 

8 Pose 

8 1 
TTL 


Position Normal 


om 
pov [oom 

svewo | sano Pie Window |e 
(| reste | exten Pues ony | TTL 
esis Sere 
a 
ps | sett | sesieon 


TRM4- 1 PLO1F PLO 1 Frequency 


F 


w 
wen 


anh, 


F 


E 


TTL 
TTL 
ee 
ven fee 


PLOVC PLO Control Voltage TTL 


wo 
“Tt 
N 


Ground 


*MSDT 


TTL 


Missing Detect 


le 


TT 
IGBIP IGB1 Pulse 


BF2 
BF2 
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Table 6-6-5 CMZM Test Points (Continued) 


; Signal Schematic 
Signal Name Level Code 


Power Amplifier Drive Analog 


Velocity Analog 


Digital To Analog Output Analog 


Analog 


Clamp Position 


Fine Position Analog 


i] 
f 


Position Error Analog 


Velocity Error Analog 


V=0 


al 


ONTRK 
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Table 6-6-6 CMZM Potentiometer Function 


Function/Adjustment Reference TP 


Read Amplifier Offset Adjustment TPS/TP6 

es VCO (PLO) Adjustment TRM4-7/TRM4-1 

=F Positioning Time Adjustment* CNAM-TP15 

p48 Servo Pulse Window Adjustment TRM3-10 
7 


PLOSS Adjustment TRM3-4 
Position Signal Gain Adjustment* TRM3-7/TRM3-9 


Velocity Offset Adjustment TRM5-2 


Ee DAC Output Adjustment TRM5-5 
p10 Write Current Adjustment TP1/TP2 


Note) Adjust potentiometers RV3 and RV6 when the CMZM PCB assembly is replaced. 


Table 6-6-7 CMZM Switch Function 


ra Power Amplifier Drive Cut Le 


VCO (PLO) Adjustment TRM4-7/TRM4-1 


(3) XCDM PCB Assembly 


Reference TP 


1 8 16 9 
1 8 1 8 


CN23 


Figure 6-6-3 XCDM PCB Assembly Test Points 
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Table 6-6-8 XCDM Test Points 


CN27 (E9) | 


DISCHB Disabie Channel! B 
*CHBSLD Channel! B Selected DISCHA Disable Channel A 
7 *DISCHA2 Disable Channel A2 


7 SKENDA Seek End A 
RSTMK Release Timer Key SKENDB Seek End B 
ABBR Signal Name 


6.6.2 PCB Adjustment and Selection after PCB Replacement 
Refer to Table 6-6-9 for the required adjustments and selections when a PCB 
assembly is replaced. 


Table 6-6-9 Adjustments and Selections after PCB Replacement 


Adjustment/Selection 


(1) Position Signal Gain Adjustment (RV6) 
(2) Positioning Time Adjustment (RV3) 


Spare Part 


a 


TUZM (B16B-7640-0010A) 


CMZM (B16B-6960-0010A) 


Disk Addressing (SW1) 
(2) Sector Mode (SW1) 
(3) Tag 4/5 Enable (SW1) 
(4) File Protect (SW1) 
Device Type (SW1) 
Sector Counting (SW2/SW3) 


CNAM (816B-6970-0010A) 
(Refer to 3.7) 
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6.6.2.1 Position Signal Gain Adjustment 

(1) Confirm that the drive has normal status. 

(2) Repeatedly issue a alternate seek command between Cylinder O and 
Cylinder 192 (decimal). 

(3) Connect the test point TRM6-7 (DRLM) to one vertical input channel of an 
oscilloscope and trigger with the positive-going edge of the signal on the 
CMZM PCB (DC coupled). 

(4) Connect test point TRM3-7 (POSN) to the other vertical input channel of 
the oscilloscope (DC coupled). 

(5) Adjust potentiometer RV6 so that the POSN signal amplitude is 8.0 V 
+0.4 V (peak-to-peak). Refer to Figure 6-6-4. 

Note: For a coarse adjustment, issue a RTZ command and adjust potentio- 

meter RV7 according to item (5). 


DRLM (TRM6—7) —_ Ecuivesienieanines 


POSN (TRM3-—7) 


Figure 6-6-4 Position Signal Gain Adjustment 


6.6.2.2 Positioning Time Adjustment 
(1) Repeat the procedure given in Section 6.6.2.1 item (1) through (3). 
(2) Connect test point TRM5-5 (—DA) to the other vertical input channei of 
the oscilloscope (DC coupled). 
(3) Adjust potentiometer RV3 so that decelerate time (Tdc) is 9.0 ms +0.4 ms. 


DRLM (TRM6—7) eck Utté“‘“‘s~é~s~é~*™*~*~*”:~”~”:”C”CC*«CR a 


—DA (TRM5—5) 


(-6.8 V +0.3 V) -- 


Tdc = 9.0 ms +0.4 ms 


Figure 6-6-5 Positioning Time Adjustment 
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6.6.3 Electrical Measurement 
This section describes electrical measurements. 


6.6.3.1 Read Output Measurement 
Caution 


Use the 0 V terminals near test points TP3 and TP4 on the CMZM PCB, 
and use a 200 MHz wide band pass oscilloscope. Measurement error may 
occur if these precautions are not followed. 


(1) Confirm that the specific track can be rewritten for the Read Output 
measurement. 

(2) Write repetitive ‘’10’’ pattern (all ‘‘A,g’’) to all records on the specific track, 
e.g. CE track or Cylinder 0 track. 

(3) Connect test points TP3 and TP4 on the CMZM PCB with differential mode 
(inverted CH2 and add with CH1). 

(4) After writing, measure the pead-to-peak level V2F and V17F as shown in 
Figure 6-6-6. 


Wk, 
vay 


Vor > 200 mVp-p 
V2F 


X 100(%) > 55% 
ViF 


Resolution Ratio = 


Figure 6-6-6 Read Output Measurement 
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6.6.3.2 Timing Margin Measurement 
Caution 


Use the 0 V terminal or signal ground near check terminals CH1 and CH3 
for measurement, and a 200 MHz, wide band pass oscilloscope. Otherwise 
some measurement error may occur. 


(1) Record this worst-case data pattern ““EB6DB6DB,.,” on all records of the 
specific track, e.g. CE track or Cylinder O track. 

(2) Connect terminal CH3 on the CMZM PCB to one vertical input of the 
oscilloscope (DC coupled). 

(3) Connect terminal CH1 to the other vertical input channel of the oscilloscope 
(DC coupled). 

(4) Trigger with the positive-going edge of the CH3 signal (DTWD). 

(5) Adjust the CH1 (DLDT) signal by the potentiometer RV2 to the minimum 
width of the critical state, so that no errors occur for 20 seconds. See TW1 
in Figure 6-6-7. 

(6) Similarly, adjust the maximum width as mentioned above. See TW2 in 
Figure 6-6-7. 

(7) Perform the steps (5) and (6) using each Head on the specific cylinder. 

(8) The timing margin will be specific as follows: 


TTMG = TW2 (min) — TW1 (max) > 8 ns 


(9) Adjust the CH1 signal as follows: 
TADJ = TNE {mex) TN ton) = 25 ns 


Refer to Figure 6-6-7. 


SE ae en eee ree _0.9V 
CH3 
(DTWD) 

-1.8V 
subi _0.9V 
| 
! 

CH1 ‘ 
(DLDT) | 
i 
i Ae Sh pal Se Na ae ate ae naa -1.8V 


Figure 6-6-7 Timing Margin Measurement 
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6.6.4 Electrical Check and Adjustment 
This section describes electrical checks and adjustments when an error and/or 
fault has occurred in the unit, or when a repair action has been performed. 


Caution 
Do not perform the following adjustments when the PCB is replaced. 


6.6.4.1 CNAM PCB 
(1) Setting 1 (STL1) Adjustment (RV4) 

1. Confirm that unit has a normal status. 

2. Connect test point CH6 (STL1) signal one channel of the oscilloscope 
(DC coupled). 

3. Issue a repetitive RTZ command to the drive. 

4. Trigger the oscilloscope with the positive-going edge of the test point 
signal. 

5. Adjust potentiometer RV4 so that the following TSTL1 is 2.5 ms 
+0.1 ms (Refer to Figure 6-6-8). 


CH6 


ce 
(STL1) oe 


TsTu1 


TsTE1 = 2.9 ms + 0.1 ms 


Figure 6-6-8 Settling 1 Adjustment 


(2) Reference Pulse Adjustment (RV3) 
1. Confirm that unit has a normal status. 
2.Connect test point TRM10-9 (REFP) signal to one channel of the 
oscilloscope (DC coupled). 
3. Trigger the oscilloscope with the positive-going edge of the test point 
signal. 
4. Adjust potentiometer RV3 so that the following TREF is 19 ns +1 ns. 


TRM10—9 


(REFP) 50% 50% 


—1.8V 


TREF 


(102 ns) 


TREF = 19ns +1 ns — 


Figure 6-6-9 Reference Pulse Adjustment 
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(3) VFO Free-run Frequency Adjustment (RV 1) 

. Turn power off. 

. Remove the short plug between TRM7-14 and TRM7-03. 

. Clamp the TRM7-14 signal (*FLTSQ) to 0 V. 

Turn power on and wait 40 seconds. 

. Adjust potentiometer RV1 to the center position. 

. Connect TRM9Y-13 (-2FEYB: ECL level) to a frequency counter. 

. Select the proper capacitance as shown in Figure 6-6-9 so that the fre- 
quency of TRM9-13 is closest to 19.664 MHz. 

. Adjust potentiometer RV1 so that the frequency of TRM9-13 is 
19.664 MHz +0.1 MHz, and connect TRM7-14 and TRM7-3 with the 
short-plug. 


oO 


TRM4 TRM3 Total Capacitance Frequency 


c i 27PF High 
0 i 30PF 
i 0 32PF 
U ! 35PF Low 


Figure 6-6-10 VFO Free-run Frequency Adjustment 


(4) Timing Margin Adjustment (RV2) 
Refer to Section 6.6.3.2. 


6.6.4.2 CMZM PCB 
(1) Write Current Adjustment (RV10) 
1. Confirm that unit has a normal status. 
2. Connect TP1 (WCA) to channel of oscilloscope and connect TP2 (WCB) 
to the other vertical input channel with invert mode set. 
3. Add the two channels (differential mode). 
4. Issue a write command on Cylinder O and Head 0. 
5. Adjust potentiometer RV 10 so that the difference is 355 mV +10 mV. 
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(2) Read Amplifier Offset Adjustment (RV11) 
1) Hard Sector Mode 

When the unit is used by Hard Sector mode, this adjustment is as follows. 

1. Confirm that unit has normal status. 

2. Connect TP5 (AGCOT1) or TP6 (AGCOTZ2) to a channel! of oscillo- 
scope. 

3. Trigger with the negative-going edge of TP3 (WG) on the CNAM PCB. 

4. Adjust potentiometer RV1 with write enabled so that the waveform is 
symmetrical as shown in Figure 6-6-11. 


TPS (AGCOT 1) 
or 
TP6 (AGCOT2) 


WG | 
(CNAM TP3) 


Figure 6-6-11 Read Amplifier Offset Adjustment 1 


2) Soft Sector Mode 
When the unit is used by Soft Sector mode, this adjustment is as follows: 
1. Confirm that unit has normal status. 
2. Connect TP5 or TP6 to a channel of oscilloscope. 
3. Trigger with the negative-going edge of TP26 (*AMRD) on CNAM PCB. 
4. Adjust potentiometer RV1 with AM-Read enabled so that the wave- 
form is symmetrical as shown in Figure 6-6-12. 


Note: Potentiometer RV1 has been adjusted in the Soft Sector Mode, 
before shipment from the factory. 


TP5 
or 
TP6 


*AMRD 
(CNAM-TP26) | 


Figure 6-6-12 Read Amplifier Offset Adjustment 2 
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(3) Servo Pulse Window Adjustment (RV4) 
1. Confirm that unit has normal status. 
2. Connect the test point TRM3-10 to an oscilloscope. 
3. Trigger by itself at the positive-going edge. 
4, Adjust the potentiometer RV4 so that the following Tsyp is 310 ns 
+10 ns. 


TRM3-10 
(SVPWD) 


Tsyp = 310ns + 10ns 


Figure 6-6-13 Servo Pulse Window Adjustment 


(4) PLOSS Adjustment (RV5) 
1. Confirm that unit has normal status. 
2. Connect the test point TRM3-4 (PLOSS) to an oscilloscope. 
3. Trigger by itself at the positive-going edge. 
4. Adjust potentiometer RV5 so that the following Tss is 1.5 us +0.1 us. 


TRM3-4 


(RLOSS) 00% 


Tss = 1.5us £0. 1pls 


Figure 6-6-14 PLOSS Adjustment 


(5) PLO Free-run Frequency Adjustment (S2, S3, RV2) 

. Turn the power off. 

. Set S1 to the off position. 

. Clamp TRM3-16 to OV (TRM3-8). 

. Turn the power on, and wait 40 seconds. 

Connect test point TRM4-7 (PLOVC) to an oscilloscope (DC coupled). 

. Adjust potentiometer RV2 so that TRM4-7 signal is +2.5 V +0.1 V. 

. Connect test point TRM4-5 (BY TCLK) to a frequency counter. 

. Select the proper capacitance as shown in Figure 6-6-15 so that the fre- 
quency of TRM4-5 is closest to 1.229 MHz as possible. 
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9. Finally adjust the potentiometer RV2 so that the frequency of TRM4-5 
is 1.229 MHz +2%. 


1 2 3 Totaj Capacitance Frequency 
: 
25pF ; 
: 
32pF 
: 
$124 
(LH24) 
: 
40pF 
: 
42pF Low 
: 


Figure 6-6-15 PLO Free-run Frequency Adjustment 


(6) Velocity Offset Adjustment (RV7) 
1. Confirm that unit has a normal status. 
2. Connect test point TRM5-2 (—VEL) to an oscilloscope. 
3. Adjust potentiometer RV7 so that TRM5-2 signal is 0 V +10 mV with 
linear mode and without seek command. 
(7) DAC Output Adjustment (RV8) 
1. Confirm that unit has a normal status. 
2. Issue the alternate seek command between Cylinder O and Cylinder 192 
(decimal) repeatedly. 
3. Connect the test point TRM6-7 (DRLM) to an oscilloscope and trigger 
with positive-going edge of the signal. (DC coupled) 
4. Connect the test point TRM5-5 (—DA) to the other channel at the oscillo- 
scope. (DC coupled) 
5. Adjust a potentiometer RV8 so that VDA is —6.8 V +0.3 V as shown in 
Figure 6-6-16. 


DRLM (TRM6—-7) | a 


~DA (TRM5—5) TDA 4 


TDA = —6.8V +0.3V 
Figure 6-6-16 DAC Output Adjustment 
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section ‘7 
Spare Parts List 


7. SPARE PARTS LIST 


7.1 SPARE PARTS LIST 
Refer to Table 7-1. 


Table 7-1 Spare Parts List 


a 
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section & 
IC Details 


IC DETAILS 


8.1 INTRODUCTION 


This section describes functions of TTL, ECL, Linear and FUJITSU Analog Master 
Slice IC's. 


8.2 LOGIC CONVENTIONS AND SYMBOLOGY 


8.2.1 TTL Logic 
M231XK Micro Disk Drive uses +5V Transistor-Transistor-Logic. TTL logic is 
defined in terms of standard POSITIVE LOGIC using the following definitions: 


High Voltage = Logical “1” 
Low Voltage = Logical “0” 


The input/output logic of TTL are defined as follows: 


(A) TTL Medium Speed IC 


(MAX.) +5.5V 
+5. 25V 
ul? lie “i 
eau +2. 4V 
+2.0V 
+0.8V 
0.4V 
a 
OV 
(MIN.) -0.5V “oO” 
INPUT OUTPUT 


Figure 8-2-1 TTL Medium Speed IC Level 
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(B) TTL Super High Speed IC Level 


+5.5V 
+5.25V 


yj ] . 
mo (a +2.7V 


+0.8V 
CH!" 
“9” OV 


-0.3V 


INPUT OUTPUT 
Figure 8-2-2 TTL Super High Speed IC Level 


(C) TTL Medium Speed Low Power Consumption IC 


Yj - +5. 25V 
; Y Yi an 
ae 


+7.0V 


+2.0V 


INPUT OUTPUT 


Figure 8-2-3 TTL Medium Speed Low Power Consumption IC Level 
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8.2.2 ECL Logic 
M231XK Mirco Disk Drive uses ~5.2V ECL (Emitter-Coupled-Logic). The high 
impedance of the logic (input to differential amplifier) coupled with the low 
impedance of the driving source (emitter-follower output) allows high DC fan-out. 


High-speed operation and high AC fan-out are possible because all circuits are 
designed to operate in a 50 ohms system. Complementary outputs cause a func- 
tion and its complement to appear simultaneously at the device output, without 
the use of external inverters. In M231X each output is terminated to resistors. 
ECL logic is defined in terms of standard POSITIVE LOGIC using the following 
definitions: 

High Voltage = Logical “1” 

Low Voltage = Logical “0” 


The input/output logic levels of ECL are defined as follows: 


! 
© 
© 
— 
< 

= 
I 
2 © 
(O oo 
CO anh 
< < 


INPUT OUTPUT 


Figure 8-2-4 ECL Logic Level 
8.2.3 Logic Symbology 
The following conventions are provided to aid in understanding the symbology 
used in this manual. 


1) TTL 


This indicates AND gate. 


Y Y=A‘B 


This indicates OR gate. 


A 
Y Y = A+B 
B A circle placed on any input line or on 


the output line indicates that logical 
“0” is the significant state. 

O The absence of a circle, “1” is the sig- 
nificant state. 
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2) ECL 


A 
This indicates AND/NAND Gate. 

Y=A-B=Z 

B 

A re This indicates OR/NOR gate. 
Y=A+B=Z 

B Z 

O This is equal to it of the TTL. 


3) All logic symbols on each logic diagram are identified by a sequential num- 
bering and element type code. 


For example: 
M75* 


Aisoo 
s (CY F8 


M75* : Sequential part number of each parts list. 
LSOO : Abbreviation (marking) of the element code. 
F8 =: Physical location of element on P.C.B. assembly. 


8.3 IC INTERCHANGEABILITY GUIDE 
8.3.1 TTLIC Interchangeability 


Table 8-3-1 TTL Interchangeability 


FUJITSU Direct ! 
oes | Replacement i Functions 
Part Number | P ! 
a en eh 8 ae ~ seen GRID a 


MB74LSOOM | SN74LSOON Quad 2-input NAND 
——— sas ts nog RS 
ME74LS02M SN74LS02N | Quad 2-input NOR 


—s-= -_— —- 


MB74LS04M | —LS04 SN74LSO4N | Hex Inverter 


MB74LS08M LSO8 — SN74LSO8N | Quad 2-input AND 


ce te eee = - fs once re ee soe, 


MB74LS10M 


MB74LS11M 


Ls10 SN74LS10N | Tiple 34neut NANO 
“tst1ssn7ausiin | Triple Sinput AND. 
MB74LS14M rT ae 
Vato Tee 8 Kero i Siete 


MB74LS27M -SN74LS27N Triple 3-input NOR 


irs face sean Ce Naa Calne 2 eee a seas Pe eat 


i 
t 
i 


» Single 8-input NAND 


{ 


| 
+ 


: Hex Schmitt-Triggered Inverter 


MB74LS30M | LS30 ~ SN74LS30N 


i ene ee ene ae peRE SS TEN Si Nebel, otek Rit 


MB74LS32M , S32 -SN74LS32N Quad 2-input OR 
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Tabie 8-3-1 TTL Interchangeability (Continued) 


anes Ce as es 7 Direct ! Functions | Q'ty —s_ Page 
Part Number Code | Replacement: 5 | 
MB74LS37M | —«LS37 -SN74LS37N Quad 2-input NAND Buffer | 5 8.9 
MB74LS42M Ls42 - SN74LS42N peas teActinepecsae | 3 8-16 
MB74LS51M | Ls51 : SN74ESSIN: «Cae wie cuipus : 2 89 
MB74LS74AM | _LS74 | NuESAN oa : 1200 811 
MB74LS85M : LS85 | SN74LS85N  —s-_ 44-bit Magnitude Coke ee : 4 8-23 
MB74LS86M ; LS86  — SN74LS86N —Quad 2-input EOR i 3 | a9 
br ss eg — — 
MB74LS107M | LS107 | HD74LS107P Dual J-K Master/Slave Flip-Flop = 6) 8-12 
7 | S123. SN74L$123N | | eo ee ae: | 8-12 
MB74LS139M ! LS139 | SN74LS139N Dual Decoder | 1 | 8-17 
MB74LS153M | S153 | SN74LS153N | aera fae aa 3 8.25 
MB74LS161AM , —_LS161 | SN74LS161AN  4-bit Binary Counter 20 | 8.18 
MB74LS164M | LS164 | SN74LS1G4N _8-bit Shift Register 3.22 
MB74LS175M. | LS175 | SN74LS175N Quad D-type Flip-Flop ) 7 B14 
MB74LS191M [ L191 ! SN74LS191N aSinbiner) Us SowwCointr | 3 8.20 
ee 1 : an sets 
= Ls221 | SN74LS221N | Re SN ac isis 3 813 
= : LS279 | SN74LS279N | Quad S-R Latch : 5 | 8-11 
MB74LS283M 18283 SN74LS283N | jearuAde  ###.©| &  g.24 
MB434M id) 3 “sn75451ep ual Z-input AND BUN ae wir ! 7 8.9 
weesem 86 wreesser Gotham emmy tt 
ss : LX16 | SN75452BP ee Suc | 2 8-10 
i ! Lx26 SN74175N Quad D-type Flip-Flop 4 gta 
-)LxgtSN74148NB40-3Priority Encoder —ti(‘éit*«é 
—— | x32 “SN7406N Sadie Oooh «Ok SSCS 
“| Lx33.=*«SN7407N- Hex Butfer with Opencollector = 2-10 
MB74S00ON-—s«LHO1.—=—=—*«SSN7SQON Quad 2-inputNAND ss s—sti—i—<‘iSSSC 
‘MB74S04N Ss LHO- SN74SOQN—Hexinverter OB 
=“ « LHi0 sN7aSI1 Ne Oa Nessie te ioomee ye lea 
— | LHe) SN748124N Dual vco. } 4 | 8.27 


Note 1) Direct Replacement is a device of Texas Instruments inc. except LS107 (HD74LS107P). 
2) Direct Replacement of LS107 is a device of Hitachi Ltd. 
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8.3.2 ECL IC Interchangeability 
Table 8-3-2 ECL Interchangeability 


roe rial : Functions O'ty Page 
Part Number | Code as acement 7 as _ 
MB10102C | 102 — MC10102L Quadruple 2-input NO 8 8-28 
MB10105C | 105 MC10105L_—_—sTriple 2-3-2 input OR/NOR I. 3 8-28 

ae Soe : 
MB10106C 106 | MC10106L 7 Triple 4-3-3 input NOR 1 8-28 
MB10115C_ sO 115 | MC10115L Quad Receiver 1 8-29 
ke 

MB10116C | 116 MC10116L Triple Receiver 1 8-29 

es ana, 4-wide OR-AND/ + 
MB10121C i 121 : MC10127L ___OR-AND-INVERT 1 
MB10124C 124 ' MC10124L | Quadruple TTLto ECL Translator | 4 

eee! a eer: eees | 
MB10125C 125 | MC10125L © Quadruple ECL to TTL Translator 1 
eae ' Dual D-type Master-Slave 

Me LOIeIe 131 Mette L Flip-Flop 9 8-31 
MB10162C 162 MC10162L Binary 1-to-8 Decoder 


Note: Direct replacement is a device of MOTOROLA Semiconductor.Product Inc. 


8.3.3 Linear IC Interchangeability 
Table 8-3-3 Linear IC Interchangeability 


FUJITSU 
Part Number 


Direct 
Replacement 


| fPC251C 
_» (NEC) 


— 
Code 


Functions 


| 
| 
| Dual 741-type Operational! 


MB3607M — Amplifier 


A1458 


A4002 High Speed Voltage Comparator 


MPC271C 
(NEC) 
~ MC1590G 
__, (MOTOROLA) 


! Rea _ 339-type Voltage Comparator 


tag | 8-bit D/A Converter 


(Siliconix) ; Quad SPST Analog Switch 
UPC14312H_ 
(NEC) | 
| ~PC16352H 
NEC) 
'  MC3450L 
: (MOTOROLA) 
SN75108AN 
peers 8 | 
| SN75110AN | 
(TI) 


A311 311-type Voltage Comparator 


AGC Amplifier 


7812-type +12V Regulator 


7952-type —5.2V Regulator 


Quad Line Receiver 


Dual Line Receiver with 
Open-Collector 


.  75108A 


75110 


Dual Line Driver 


8.3.4 FUJITSU Proprietary IC 
Table 8-3-4 FUJITSU Proprietary IC List 


FUJITSU 
__Part Number _ 


. Classification Functions 


Analog 


8-6 


MB4303C 


MB4311C 


— aha = 


i 


MB4316C 


MB4319C 


Saiiin tee 


__. Master-Slice 


Master-Slice 


AGC Amplifier 


Analog 
Master-Slice 


‘Analog 


+—-— 


Peak Detector 


Read/Write Bus Switch 


Analog 
Master-Slice 


MB4320C 


MB14601M 


Analog 
Master-Slice 


| 


Peak Hold 


Pulse Shaper 


Bipolar 
_ 200-gate 


| 
| 


Linear Motor C 


Hybrid tC 


Clock Driver 


ontrol 
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8.4 IC DETAIL 
8.4.1 TTL Detail 


1) MB74S00M (SN74SOON ) VCC 4B 44 4Y 38 3A 3Y 
MB74LSO0OM (SN74LSOON) 
Quadruple 2-Input 
Positive NAND Gates 
Positive Logic 


Y=A:B 


1A 818 «1Y 2A 2B =2Y GND 


2) MB74LS02M (SN74LSO2N) Vec 4¥ 4B 4A 3Y 38 3A 
Quadruple 2-Input im 

Positive NOR Gates 

Positive Logic 


Y=A+B 


1Y¥ tA 1B 2Y¥Y 2A 28 GNO 


3) MB74LS04M (SN74LSO4N) 


MB74 SO4M (SN74SO4N) Veco 6A 6Y SA SY 4A 4Y 
Hex Inverters is 
Positive Logic 
Y=A 


4) MB74LS08M (SN74LSO8N) 
Quadruple 2-Input 
Positive AND Gates 
Positive Logic 


Y=A°:B 


5) MB74LS10M (SN74LS10N) 
Triple 3-Input 
Positive NAND Gates 
Positive Logic 


Y=A-B-C 


TA 1B 2A 2B 2 2Y GND 
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8-8 


6) MB74LS11M (SN74LS11) 
Triple 3-Input 
Positive AND Gates 


Y=A:B°-C 


7) MB74LS14M 
Hex Schmitt- Trigger 
Inverters 
Positive Logic 


Y=A 


8) MB74LS20M (SN74LS20N) 
~ Dual 4-Input 
Positive NAND Gates 
Positive Logic 


Y=A:B-C-D 


9) MB74LS27M 
Triple 3-Input NOR Gates 
Positive Logic 


Y=A+B+C 


10) MB74LS30M (SN74LS30M) 
8-Input 
Positive NAND Gates 
Positive Logic 


Y=A:B:C:D-E-F-G-H 


Veco 1 1Y 3C 3B 3A 3Y 


1A 1B 24 28 2C 2¥Y GND 


-(¢ 64 6Y 5A SY 4A 4Y 


1A 1¥ 2A 2Y 3A 3Y GND 


Vec 2D 2C NC 2B 2A 2Y 


tA 1B NC 1C 10 1Y¥ GND 


Vec 1 1¥ 3C 3B 3A 3Y 


1A 18 24 2B 2C 2Y¥ GND 


Veco NC H G NC NC Y 
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11) MB74LS32M (SN74LS32N) 
Quadruple 2-input . Vcc 4B 4A 4Y 3B 3A 3Y 

Positive OR Gates 

Positive Logic 


Y=A+B 


TA 1B tY 24 2B 2Y GND 


12) MB74LS37M (SN74LS37N) 
Quadruple 2-Input HCG SEEN Be BBS AK BY 
Positive NAND Buffers 

Positive Logic 


Oe eel 


Y=A°B 


1A 18 1¥Y 2A 2B 2Y GND 


13) MB74LS51M (SN74LS51N) 
Dual 2-Wide 2-|nput Vee 1C 1B 1F 1€ 10 1Y¥ 
AND-OR-iINVERT Gates 

Positive Logic 
1Y = (1A-1B-1C) + (1D-1E-1E) 
— 2Y = (2A-2B) + (2C-2D) 


14) MB74LS86M (SN74LS86N) 
Quadruple 2-Input 
Exclusive OR Gates 
Positive Logic 


Y=A+B=AB+AB 


TA 18 1Y 2A 2B 2¥ GND 


15) MB434M (SN75451B) 
Dual Peripheral Positive AND Driver 
Positive Logic 
Y=A-°B 
FUNCTION TABLE 


Voc 2B 2A 2Y 


L (on state) 


14 1B 1Y¥Y GNO 
L (on state) 


L (on state) 
H (off state) 


H = high level, L = jow level 
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16) MB436M (SN75453B) 
Dual Peripheral Positive OR Driver 
Positive Logic 
Y=A+B 
FUNCTION TABLE 


L (on state) 


H (off state) 
H (off state) 
H (off state) 


H = high level, L = low level 


17) SN75452B 
Dual Peripheral Positive NAND Driver 
Positive Logic 
Y=A°-B 
FUNCTION TABLE 


H (off state) 


H {off state) 
H (off state) 
L (on state) 


H = high level, L = low tevel 


18) SN7406N | 
Hex Inverter with Open-collector 
Positive Logic 


Y=A 


19) SN7407N 
Hex Buffer with Open-Collector 
Positive Logic 


Y=A 
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vec 28 2A 2¥ 


1A 8618 «#«1Y GNO 


Vcc 2B 2A 2¥ 


1A 18 1Y GND 
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20) MB74LS279M (SN74 LS279N) Voc 45 4% 40 382 381 38 30 
Quadruple S-R Latches 
FUNCTION TABLE 


INPUTS | OUTPUT 
St R Q 


Qo 


1R 151 182 10 2R 25 20 GNO 


H = high ievei 
L = low level 
Qo = the level of Q before the indicated input conditions were established. 
* This output level is pseudo stable; that is, it may not persist when the S and R inputs return to 
their inactive (high) level. 
t For latches with double § inputs: 
H = both § inputs high 
L =one or both § inputs low 


21) MB74LS74M (SN74LS74N) 
Dual D Type Positive Edge Triggered Flip-Flop 
with Preset and Clear 


FUNCTION TABLE V aie 2D 2CK 2PR 20 20 


INPUTS OUTPUTS 
PRESET CLEAR CLOCK D fOr 0, | 
L H x 


1 10 1CK 1PR 10 10 GNO 
CLR 


H = high level (steady state), L = low level {steady state), X = irrelevant 
_T-L. = high-level pulse; data inputs should be held constant while clock is high; data is transferred to 
output on the falling edge of the pulse. 

t = transition from low to high levei, | = transition from high to low level 

Qo = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition 

(pulse) of the clock. 

* This configuration is nonstable; that is, it will not persist when preset and clear inputs return to 

their inactive (high) level. . 


22) SN74S112N Vcc ee CLA 2CK 2K 2J 2PR 20 
Dual J-K Negative Edge Triggered Flip-Flop 
with Preset and Clear 


FUNCTION TABLE 


INPUTS OUTPUTS 
PRESET CLEAR CLOCK J K Remeeg 


1CK 1K 15 1PR 10 10 20 GND 


H = high level (steady state), L = low level (steady state), X = irrelevant 
| = transition from high to low level 
Qo = the level of Q before the indicated input conditions were established. 
TOGGLE: Each output changes to the complement of its previous level on each active transition of 
the clock. 
* This configuration is nonstable; that is, it will not persist when preset and clear inputs return to 
their inactive (high) level. 


BO3P-4590-0103A...A 8-11 
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23) 


24) 


MB74LS107M (SN74LS107N) Gapcinnidee-Se..cca eR a5 
Dual J-k Mater Slave Flip-Flop with clear a 


FUNCTION TABLE 


INPUTS OUTPUTS 
CLEAR CLOCK J K eon 


12 1G 10 1K 2Q 206 GND 


TOGGLE 


H = high level (steady state}, L = low level (steady state), X = irrelevant 
J = transition from high to low level 
_IL. = high-leve! pulse; data inputs should be held constant while clock is high; data is transferred to 
Output on the falling edge of the pulse. 
Qo = the level of Q before the indicated input conditions were established. 
TOGGLE: Each output changes to the complement of its previous level on each active transition 
(pulse) of the clock. 
* This configuration is nonstable; that is, it will not persist when preset and clear inputs return to 
their inactive (high) level. 


SN74LS123N 


Dual Retriggerable Monostable Multivibrator with Clear 


FUNCTION TABLE VERY 


2 
Vcc Cext Cext 1Q 20 CLR 28 2A 
INPUTS OUTPUTS 


1A 1B 11 10 20 £2 2Rext GND 
Cext Cext 


This monolithic TTL retriggerable monostable multivibrator features d-c 
triggering from gated low-level-active (A) and high-level-active (B) inputs, 
and also provides overriding direct clear inputs. The retrigger capability 
simplifies the generation of output pulses of extremely long duration. By 
triggering the input before the output pulse terminated, the output pulses 
may be extended. The overriding clear capability permits any output pulse 
to be terminated at a predetermined time independently of the timing com- 
ponents R and C. The output pulse is primarily a function of the external 
Capacitor and resistor. 

For Cext > 1000pF, the output pulse width (tw) is defined as: 


tw : ns 
0.7 
tw = 0.32RtCext (1 res ) Rt : kohms 
Cext :pF 
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25) 


SN74LS221N 
Dua! Monostable Multivibrator 
with Schmitt-Trigger Input 


The SN74LS221N are monolithic dual multivibrators with performance 
characteristics virtually identical to those of the SN74121N. Each multi- 
vibrator features a negative-transition-triggered input and a positive-transi- 
tion-triggered input either of which can be used as an inhibit input. 

Pulse triggering occurs at a particular voltage level and is not directly re- 
lated to the transition time of the input pulse. Schmitt-trigger input circuitry 
(TTL hysteresis) for B input allows jitter-free triggering from inputs with 
transition rates as slow as 1 volt/second, providing the circuit with excellent 
noise immunity of typically 1.2 volts. A high immunity to Vcc noise of 
typically 1.5 volts is also provided by internal latching circuitry. 


FUNCTION TABLE 
(TOP VIEW) (EACH MONOSTABLE) 
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1 Rext/ 


Cexr Cex 10 


INPUTS 
L 


x x 
H x 
x L 
L 0 
v H 
L 


> Ir rt xK xX 


Also see description and switching 


18 1 10 20 2 2 Rex/ GND characteristics 


Cext 


t 
Positive logic: Low input to clear resets Q tow and Q high | 
' 


regardless of d-c jevels at A or B inputs. | 


The output pulse width (tw) is defined as: 


tw = 0.7RextCext 


tw ; ns, rext: kohms, Cext : pf 


Vcc 
Rext 
+ | 
To Cext To Rext/Cext 
Terminal Terminal 


TIMING COMPONENT CONNECTIONS 
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26) SN74175N 
MB74LS175M (SN74LS175N) 
Quadruple D-Type Flip-Flop 


MB74LS174M (SN74LS174N) 
Hex D-Type Flip-Flop 


These monolithic, positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. All have a direct clear input, and the 
‘1475’ and LS175 feature complementary outputs from each flip-flops. 

Information at the D inputs meeting the setup time requirements Is trans- 
ferred to the O outputs on the positive-going edge of the clock pulse. Clock 
triggering occurs at a particular voltage level and is not directly related to 
the transition time of the positive-going pulse. When the clock input is at 
either the high or low level, the D input signal has no effect at the output. 


‘175, ‘LS175 
(TOP VIEW) 


| positive logic: see function table 


FUNCTION TABLE ‘LS174 
(EACH FLIP-FLOP) | (TOP VIEW) 


 ——— 


CLEAR CLOCK OD 
L X 


x 
H 
L 
Xx 


H tT 
H T 
H L 


H = high level (steady state) 
L = low level (steady state) 
X = irrelevant 
t = transition from low to high level CLEAR 10 10 2D 2Q 3D 3Q GND 
Qo = the level of Q before the indicated 
steady-state input conditions were 
established. Positive logic: see functron table | 
= '175,'LS175, only | 


rd 
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‘LS174, ‘175, ‘LS175, 


(3) 
1D D at?) 10 
a> CK 
CLEAR 
s 
{4} 
1D 
4 5 
2D al eae Q 20 
> cK 
CLEAR 
es 
2D 
aa Lae _ 
G> ck 
CLEAR 
es 
3D 
14 
aes (14) ee j (10) go 
a> cK 
: CLEAR 
4D 


(14) 


" Fick 
a> ck 


(12) 
6D {13} oO Q 50 
cre. - 
| CLEAR CLEAR 


—D«°: dynamic input activated by transition from a high level to a low level. 
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27) MB-74LS42M 
BCD-to-Decimal Decoder 


These monolithic decimal decoders consist of eight inverters and ten four- 
input NAND gates. The inverters are connected in pairs to make BCD input 
data available for decoding by the NAND gates. Full decoding of valid input 
logic ensures that all outputs remain off for all invalid input conditions. 


(TOP VIEW) 


OUTPUTS 


INPUTS OUTPUTS 
: OUTPUTS 


OUTPUTS 


OUTPUTS 


23 45 6 7 8 9 


mene 


OUTPUTS 


0 + 2 3 4 5 6 GND OUTPUTS 


OUTPUTS 


OUTPUTS 


positive logic: see function table 


OUTPUTS 


OUTPUTS 


QUTPUTS 


BCD-TO-DECIMAL DECODERS 


FUNCTION TABLE 


DECIMAL OUTPUT 


2 


-— 7r DTrirre tre tyr pre Tt rlP 


ee 2 2 de | ee a ee a ee SO 


ae ae a S|) Se a a a 
ee a a ee? ae |e ae Se ae Se oe. 2 2 
Lt a ES EE. Ee a 2 ee EB a © 
GE. a, ae chy Se ae i ee Se Ee eS 
rE Ee ee ae ke ee a Ee Ee 
Lot Ea es 2 Ee Ls. a a 


3 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


Torr ree tt eryer tt eT Ty} 
Bis ele «eke a te See, ok! pel eke. SO des Se. Se 


BG 


pi a 


H = high level, L = low level 
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28) MB74LS139M 
Dual 2-Line-to-4-Line Decoder 


The LS139 comprises to individual two-line-to-four-line decoders in a 
single package. The active-low enable input can be used as a data line in 
demultiplexing applications. 


(TOP VIEW) 


SELECT DATA OUTPUTS 
fo BENG aoa Soa 
VCC 2G ‘2A 2B 2YO 2Y1 22 2Y3 


B YO Y1 Y2 Y3 
Keema 
ae ae eye 

1B. 1YO 1¥1 1Y2 1¥3 GND 
ENABLE Se Scr DATA OUTPUTS 


ENABLE 1G 


Sececr | 
OUTPUTS 

(15) 

ENABLE 2G 
(EACH DECODER/DEMULTIPLEXER} 
FUNCTION TABLE 

(14) 
SELECT |2A (9) INPUTS 
INPUTS §53{ 2¥3 OUTPUTS 


G YO Y1 Y2 Y3 


H = high level, L = low level, X = irrelevant 
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29) MB74LS161M 


Synchronous 4-bit Counter with Direct Clear 


This synchronous, presettable counter features an internal carry look- 
ahead for application in high-speed counting schemes. Synchronous opera- 
tion is provided by having all flip-flop clocked simultaneously so that the 
outputs change coincident with each other when so instructed by the count- 
enable inputs and internal gating. This mode of operation eliminates the 
output counting spikes which are normally associated with asynchronous 
(ripple clock) counters. A buffered clock input triggers the four J-K master- 
slave flip-flops on the rising (positive-going) edge of the clock input wave- 
form. 

These counters are fully programmable; that is, the outputs may be pre- 
set to either level. As presetting is synchronous, setting up a low level at the 
load input disables the counter and causes the outputs to agree with the set- 
up data after the next clock pulse regardless of the levels of the enable in- 
puts. Low-to-high transitions at the load input should be avoided when the 
clock is low if the enable inputs are high at or before the transition. The 
clear function for the SN/74161N is asynchronous and a low level at the 
clear input sets all four of the flip-flop outputs low regardless of the levels 
of the clock, load, or enable inputs. This synchronous clear allows the 
count length to be modified easily as decoding the maximum count desired 
can be accomplished with one external NAND gate. The gate output is con- 
nected to the clear input to synchronously clear the counter to OOOO 
(LLLL). 


CARRY OUTPUTS 


Keds 3 0 0 T 


LOAD 


CLEAR CLOCK A 


B Cc 
$C 
DATA INPUTS 


positive logic: see description 
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Functional block diagrams 


(9) 
LOAD 
1 
ele 
DATA 
A 
or 
DATA 
B 
CLOCK 
(12) Oc 
DATA 
Cc 
11 
{11) Qp 
DATA 
CLEAR 
ENABLE 


(15) RIPPLE 
CARRY 
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30) MB74LS191M 
Synchronous UP/DOWN Counters 
with DOWN/UP Mode Control 


The LS191 is synchronous, reversible up/down counters having a com- 
plexity of 58 equivalent gates. The LS191 is 4-bit binary counters. Syn- 
chronous operation is provided by having all flip-flop clocked simulta- 
neously so that the outputs change coincident with each other when so 
instructed by the steering logic. This mode of operation eliminates the 
output counting spikes normally associated with asynchronous (ripple 
clock) counters. : 

The outputs of the four master-slave flip-flop are triggered on a low-to- 
high-level transition of the clock input if the enable input is low. A high at 
the enable input inhibits counting. Level changes at the enable input should 
be made only when the clock input is high. The direction of the count is 
determined by the level of the down/up input. When low, the counter 
counts up and when high, it counts down. 

These counters are fully programmable; that is, the outputs may be pre- 
set to either level by placing a low on the load input and entering the de- 
sired data at the data inputs. The output will change to agree with the data 
inputs independently of the level of the clock input. This feature allows the 
counters to be used as modulo-N dividers by simply modifying the count 
length with the present inputs. 


(TOP VIEW) 
INPUTS OUTPUTS INPUTS 
[aceite CT anette Tl enti 


DATA  RIPPLEMAX/  DATADATA 
on A CLOCK CLOCK MIN LOAD C TY 


15 Lye 19 Ye2 sf ro 
A CK RIPPLE MAX/ LOADC 
CLOCK MIN 


Qa GS _DN/UP Qc Ap 


L} ee Qa ENABLE DOWN/ Oc iB Ba 
B G sup 


ee Se 


INPUT OUTPUTS INPUTS OUTPUTS 


Asynchronous inputs: ao input to load sets Qa =A, 
Qg =B, Q¢ =C,and Qpn=D 
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Functional block diagram 


crock = ip 
(13) RIPPLE 
pown/up © By aiid CLOCK 


(12) MAX/MIN 


OUTPUT 
INPUT A 


(3) OUTPUT Og 


ENABLE G 


DATA (1) 
INPUT B 


(2) OUTPUT Og 


DATA (10) 
INPUT C 


(6) OUTPUT Oc 


DATA (9) 
INPUT D 


(7) OUTPUT Ap 


LOAD (11) 
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31) MB74LS164M 
8-Bit parallel-Out Serial Shift Registers 


These 8-bit shift registers feature gated serial inputs and an asynchronous 
clear. The gated serial inputs (A and B) permit complete control over incom- 
ing data as a low at either (or both) input(s) inhibits entry of the new data 
and resets the first flip-flop to the low level at the next clock pulse. A high- 
level input enables the other input which will then determine the state of 
the first flip-flop. Data at the serial inputs may be changed while the clock is 
high, but only information meeting the setup requirements will be entered. 
Clocking occurs on the low-to-high-level transition of the clock input. All in- 
puts are diode-clamped to minimize transmission-line effects. 


(TOP VIEW) FUNCTION TABLE 


| INPUTS OUTPUTS 
—— clean | ctock |A B| Qa Ag ...Q4 
L 


A B 
L x x xX L L 
H L x xX 
H t H H 
H t tL x 
H t X L 


Qao Bo QHO 

H QAn QG6n 
QGn 
QGn 

H = high level (steady state), L = low level (steady state) 

| X = irrelevant (any input, including transitions) 

t = transition from low to high level. 

Qao. Ago, QHo = the levei of Qa, Og, or Qyy,, respectively, 


Veco QH QGq OF Ag CLEARCLOCK 


A B Qn Qg Qc Ap GND before the indicated steady-state input 
SERIAL INPUTS OUTPUTS conditions were established. 


Qan, QGpn = the level of Qaor Qg before the most-recent f 
Seciueiioiciacee uni ontable | transition of the clock; indicates a one-bit shift. 


Functional block diagram 


CLEAR 


CLOCK 


SERIAL A 
INPUTS 2 
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| : | ! | 


‘ ! | : ‘ 
| ‘3) ea | (5) 6) | $10) p44) tet 


(13) 
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT 
Qn QBg Qc QD O¢ Of QG Oy 


dynamic input activated by transition from a high level to low level 
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32) 


MB74LS85M 


4-bit Magnitude Comparators 


These four-bit magnitude comparators perform comparison of straight bi- 
nary and straight BCD (8-4-2-1) codes. Three fully decoded decisions about 
two 4-bit words (A, B) are made and are externally available at three out- 
puts. These devices are fully expandable to any number of bits without ex- 
ternal gates. Words of greater length may be compared by connecting com- 
parators in cascade. The A> B, A< B, and A = B outputs of a stage handl- 
ing less-significant bits are connected to the corresponding A > B, A < B, 
and A = B inputs of the next stage handling more-significant bits. 


COMPARING 


A3 = B3 | A2 > B2 

A3 = 83 | A2 < B2 
A3 = B2 | A2 = 
A3 = B21 A2 = 
A3 = B3 | A2= 
A3 = B3 | A2 = 


A3 = B3 | AZ = 


A3 = B3 
A3 = B3 | A2 = 
A3 = B3 | A2 = 


H = high levei, 
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FUNCTION TABLES 


CASCADING | 
INPUTS 


INPUTS OUTPUTS 


Pa 
x 
=z 


B2 
B2|A1<B1 
B2 | At = B1 
82/A1=81 


B2 | Al = Bt 


B2 | Al = 61 
B2 | Al = B1 


r-xrxexi err rT KK KK KK 
-m-xrxMir rer we KM KR MK MK OM 
-erexolhrrr Ke MK KK MK MK 
Ieoerjrees ae ade - rx ene 
Le Oe oe Te ee 2 Pe oe 
Per Zr are ee ee eae 


L= tow level, X = irrelevant 


Functional block diagrams 


a 
> 
é 
wo 


JOR N DUAL-IN-LINE OR 
W FLAT PACKAGE (TOP VIEW) 


INPUTS 


OUTPUTS 


ENPUTS 


Vec A3 B83 A>BA<B BO AO BI 


B3 A>B A<B BO 


AO 


TH: TPT Olu TPUT 


A=68 A>B A<B A=B 


AQ ouTbut uneutoimPur oNeur | AT 


B2 A2 A=B A>B A<B A=B Al GND 
OW TRUT iNPLT 
INPUTS CASCADING 


INPUTS 


Positive logic: See function tables 


‘ 


tt 
c 


E 
P 
H 
lea] 


se iO teem 
aT GH eee en abu 
rere) a oe ee aS a6 
A=B8 -2) roe OR 2 eee oS 
a>p 4) (2 eres Ol == 


a 


ye (12)! i a = 
Ht SI 
mt ee HE TE | 
| | ate ———— Duc 
| EE = FES 
on : ee 
| L 2 | = eam 
ag {10}; | a 3b 
BO — tT »+-- 
(9) | t = | 
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33) MB74LS283M 
4-Bit Binary Full Adders with Fast Carry 


These improved 4-Bit full adders/subtractors feature full look-ahead across 
four bits to generate the carry term in typically 10 nanoseconds. This capa- 
bility provides the system designer with partial look-ahead performance at 
the economy and reduced package count of a ripple-carry implementation. 

These full adders are designed so that levels of the input and output, in- 
cluding the carry, are in their true form. Thus the end-around carry is ac- 
complished without the need for level inversion. 


(TOP VIEW) 


Functional block diagram 


3) RoSEo (1) 
a i . 
= 
cs 
i 1G) ; 


aa a 
me (5) ane = D> (4) > 
(7) 


CO >. 
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34) MB74LS153M (SN74LS153N) 
Dual 4-Line-to-Line Data Selectors/Multiplexers 


Each of these monolithic, data selectors/muitiplexers contains inverters 
and drivers to supply fully complementary, on-chip, binary decoding data 
selection to the AND-OR-inverter gates. Separate strobe inputs are provid- 
ed for each of the two four-line sections. | 


(TOP VIEW) | FUNCTION TABLE 
| a 
I 
STROBE A DATAINPUTS ~~ guTPUT eaegTS DATA INPUTS STROBE| OUTPUT 
Voc 2G SELECT 2Y 


wo 


e i 
BH 


A co Ct C2 C3 


TrmOTteereer xX 
ee Se ee 
x x x x xX DP x 
xx x Dr KK x 
x Ir K KK x x 
xx kK xX KK x 
nO Oe Ore Pr one © 
Pore: ue oe 


Select inputs A and B are common to both sections. 
H = high level, L=low level, X = irrelevant 


STROBE Bo —————.—-OUTPUT GND 
1G SELECT DATA INPUTS 1Y | 


Functional block diagram 


STROBE 1G (US, 
(ENABLE) 
1C0 


(6) 
C1 


DATA 1 
1€2 


1€3 


B {2} > i> 
SELECT | 


ne 


== 

t | 

DATA2 E 
55 112) 


203 (13) 


STROBE 2G | 
(ENABLE) cca ae 


(9) OUTPUT 
2Y 
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35) SN74148N 
8-Line-to-3-Line Priority Encoder 


The 148 encodes eight data lines to three-line (4-2-1) binary (octal). 
Cascading circuitry (enable input El and enable input EQ) is provided to 
allow octal expansion without external circuitry. 


(TOP VIEW) 
OUTPUTS PUT 
pol el INEUTS OUTPUT (30) 
Vcc EO GS 3 2 #1 + 0° AO 0 
(16) 
EO 


; (31) : 


9 (12) P 
ue 
3 (33) : 


[_ 


ee: (14) Gs 


A2 


Ail, GND 
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36) SN74S124N 
Dual Voltage Controlled Oscillators 


The 'S124 feature two independent voltage-controlled oscillators (VCO) 
in a single monolithic chip. The output frequency of each VCO is establish- 
ed by a single external component, either a capacitor or a crystal, in combi- 
nation with two voltage-senstive inputs, one for frequency range and one 
for frequency control. These inputs can be used to vary the output frequ- 
ency as shown under typical characteristics for the ‘S124. These highly 
stable oscillators can be set to operate at any frequency typically between 


0.12 hertz and 85 megahertz. The output frequency can be approximated 
as follows: 


5x 10-4 
== 
Cext 


where: fo = output frequency in hertz 


Cext = external capacitance in farads. 


(TOP VIEW) 


Vcc OVcc RANGE —————— ENABLE OUTPUTS GND 


1G 1Y OGND 
——~———- RANGE ——~——— ENABLE OUTPUT 
FREQUENCY VCs 

CONTROL 


Logic: While the enable input is fow, the output is enabled. 
While the enable input is high, the output is high. 
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8.4.2 ECL Detail 


1) MB10102C (MC10102L) 
Quadruple 2-input NOR 


MB10102C 


Veoci1 = Pin1 


Vcc2 = Pin 16 
Vee =Pin8 


2) MB10105C (MC10105L) 
Triple 2-3-2-input OR/NOR 


3) MC10106C (MC10106L) 
Triple 4-3-3-input NOR 


MB10105C 


Veco =Pin1 
Vec2 = Pin 16 
Vee =Pin8 


MB10106C 
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4) MB10115C (MC10115L) 
Quad Receiver 


5) MB10116C (MC10116L) 
Triple Receiver 


MB10115C 
4 
—_p-? 
5 
7 
—>-s 
6 
11 
12 9 
VBB 


These receivers are designed for use in sensing 
differential signals over long lines. The bias supply 
(Veg) is made available to make the device useful as 
a Schmitt trigger, or in other applications where 
a stable reference voltage is necessary. 

Active current sources provide these receivers 
with excellent common mode noise rejection. !f any 
amplifier in a package is not used, one input of that 
amplifier must be connected to Vgpp to prevent 
upsetting the current source bias network. 


Veco = Pint 
Vcc? = Pin 16 
Vee =Pin8 


6) MB10121C (MC10121L) 
4-wide OR-AND/OR-AND INVERT 


MB10121C 
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MB10116C 


Veci = Pint 


Vcc? = Pin 16 
Vee =Pin8 
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7) MB10124C (MC10124L) 
Quad TTL to ECL Translator 


8) MB10125C (MC10125L) 
Quad ECL to TTL Translator 


The 10124 and 10125 are quad translators for interfacing data and con- 
trol signals between a high speed ECL section and low speed saturated logic 
sections of digital equipment. The 10124 has standard TTL inputs and stan- 
dard ECL, complementary, open-emitter outputs. The 10125 incorporates 
differential inputs and Schottky TTL “totem pole” outputs. These devices 
are useful in computers, instrumentation, peripheral controllers, test equip- 
ment and digital communication systems. 

Power supply requirements are ground, +5 V DC and —5.2 V DC. Propa- 
gation delay of the 10124 is typically 5 ns. The outputs are identical to 
those of a standard ECL gate. An advantage of this gate is that the trans- 
lation can be done in the TTL equipment and then the information can be 
transmitted, via balanced twisted pair, to the ECL equipment. This isolates 
the ECL fogic from the noisy TTL environment. The 10125 has a typical 
propagation delay of 5 ns with a fanout of 10 TTL loads. The high speed of 
both these functions makes them ideal for high speed instrumentation 
systems and digital communication systems. 


MB10124C MB10125C 


Gnd = Pin 16 
Vec (+5.0 V DC) = Ping 


Ver (~5.2 V DC) = Pin8 
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9) MB107131C (MC10131L) 
Dua! D-Type Flip-Flop 


Dual flip-flops are standard ECL with 10,000 storage and counting 
functions. The inputs incorporate high-impedance pulldown resistors. 
Emitter-follower outputs are left open for maximum flexibility and 
minimum power dissipation. These functions are very useful for control 
and storage in high-speed digital communication systems, instrumentation 
and test equipment, high speed central processors, high speed peripheral 
controllers and minicomputers. 

The 10131 is a high-speed dual D master slave flip-flop with asynchronous 
set and reset inputs, true and complement outputs. 

Set and reset inputs override the clock for asynchronous operation of the 
10131. 


MB10131C 
DUAL “D” FLIP-FLOP 


R.S TRUTH TABLE 


N.D.= Not Defined 


CLOCKED TRUTH TABLE 


CE2 11 
D2 10 
S2 12 d= Don't Care 
C=CeE+Cc. 


A clock H is a clock transition 
from a low to a high state. 


BO3P-4590-0103A...A 8-31 


10) MB10162C (MC10162L) 
Binary 1-to-8 Decoder 


The 10162 converts three lines of input data to a one-of-eight output. 


The selected output will be high while all other outputs are low. The enable 
inputs, when either or both are high, force all output low. 


Ht 
tH ) > 3 Q3 Veci1 = Pin 1 


ae Vec2 = Pin 16 
Ener. 13 04 Vee =Ping 
8 9 ST 
ie [} Dox 12 08 


=e. 11 Q6 


TRUTH TABLE 
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‘ 
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Cc 
ar 
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Cc 
ar 
Ww 
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See ir eee | ee 
Kaheate Dalia tmmneaead ed 
ie wee oa eee 
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eo 6 Trererrereiiredgdg 
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@ = Don't Care 
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8.4.3 Linear IC Detail 


1) MB3607M (MC1458C) 
Dual Operational Amplifier 


The MB3607M is designed for use as a summing amplifier integrator, or 
amplifier with operating characteristics as a function of the external feed- 
back components. 


TOP VIEW 


: OUTPUT 1 
: INPUT 14 (-) 
> INPUT 1 (+) 
V- 


: INPUT 2 (+) 

: INPUT 2 (-) 

: OUTPUT 2 
yt 


CON OOhWN = 


2) MB4002M 
High Speed Differential Comparator 


The MB4002M is a Differential Voltage Comparator intended for applica- 
tions requiring high accuracy and fast response times. The device ts useful 
as a variable threshold Schmitt trigger, a pulse height discriminator, a volt- 
age comparator in high-speed A/D converters, a memory sense amplifier or 
a high-noise immunity line receiver. The output of the comparator is com- 
patible with all integrated logic forms. 


TOP VIEW 


GND 
: INPUT (+) 
: INPUT (-) 


NC 


Se ee 


NC 
OUTPUT 
vt 
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3) uwpc271C 
Voltage Comparator 


This is a single high-speed voltage comparator. This device is designed to 
operate from a wide range of power supply voltage, including + 15V supplies 
for operational amplifiers and +5 V supplies for logic systems. The output 
level is compatible with most DTL, TTL, and MOS circuits. This comparator 
is capable of driving Lamps or relays and switching voltage up to 50V at 
50mA. All inputs and outputs can be isolated from system ground. The out- 
put can drive loads referenced to ground, Vcct, Vcc-. Offset balancing and 
strobe capability are available and the output can be wire-OR connected. 
If the strobe input is low, the output will be in the off state regardless of 
the differential input. 


Connection Diagram 
(TOP VIEW) 


yt 


OUTPUT 


BALANCE/ 
STROBE 


BALANCE 


Equivalent Circuit 


BALANCE 


iY " 
Ra Os Ro < Rio 
: 1.3k 800> 800 
. Rs 
BALANCE/ hoe 100 sn st | 
oo w 


R> Q3 Qa4 
R7 ans 
3.7k Dy 
pu a 
Q16 
Ri3 R16 
250 900 
| ¢ R 
Ne 17 
* ™ 
| R 
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4) MC1590G 
AGC Amplifier 


(TOP VIEW) 


: INPUT (-) 
VAGC 

> INPUT (4) 
CASE 

: OUTPUT (+) 
: OUTPUT (-) 
Vt 


: SUBSTRATE 


OYAAT WN — 


5) uPC177C 
339-type Voltage Comparator 


(Top View) 
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6) »PC610D 


10 bit D/A Convertor 


The » PC610D is a complete 10bit plus sign D/A convertor. All elements 
of a complete sign/magnitude DAC are included-precision voltage reference, 
current steering logic, current sources, R-2R resister network, logic control- 
led polarity switch, and high-speed, internally compensated output of amp. 
The wide power supply range, low power consumption, choice of full-scale 
output voltages and sign/magnitude coding assure utility in a wide range of 
applications. 


Connection Diagram 
(TOP VIEW) 


GND 


SIGN 


MSB 2nd 3rd 4th Sth 6th 7th 8th Oth LSB. Bit Vv" 
o oOo 9 0 °o 9 9 9 0 
? 2 3 4 Pai 8 9 9 


OUTPUT 


© ANALOG ole 
GND van 


BO3P-4590-0103A...A 


7) DG201BK 


Quad Mono lithic SPST CMOS Analog Switch 


The DG201 is a 4-channel single pole signal throw analog switch which 
employs CMOS technology to insure low and nearly constant ON resistance 
over the entire analog signal range. The switch will conduct current in either 
direction with no offset voltage in the ON condition, and block voltages up 
to 30V peak-to-peak in the OFF condition. The ON-OFF state of each 
switch is controlled by a driver. With a logic “O” at the input to the driver 
(OV to 0.8V) the switch will be ON, and a logic “1” (2.4V to 15V) will turn 


the switch OFF. Switch action is break-before-make. 


TOP VIEW 


1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 

ON 
OFF 
8) »PC14312H 
7812-type +12VDC Regulator 
Pin 1 
2 
3 
9) »PC16352H 
7905.2-type —5.2VDC Regulator 

Pin 1 
2 
3 
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INPUT 
GND 
OUTPUT 


GND 
INPUT 
OUTPUT 


16: 


IN3 
D3 

93 
VREF 
vt 
92 

D2 
IN2 


10) MC3450L 


Quad Line Receivers INPUT OUTPUT OUTPUT INPUT 
| Vcc B B Vee OD D 


TRUTH TABLE 


INPUT STROBE OUTPUT 
a eae 
cca ee ee 
a a ae 


~25mV < Vip 
ie a 
ee ae 


Low Logic Stage 


: . + STROBE + _ 
High Logic State 

INPUT cht a OUTPUT INPUT GND 
Third (High Impedance) State 1A C C 


Indeterminate State 


i ee eee 


11) SN75108AN 
Dual Line Receivers with Open-collector 


TRUTH TABLE 


DIFFERENTIAL STROBES 
INPUTS ae 
ap | Gl | Ss 
puorH| uc | oH 
< 25mV L LorH 


INPUT INPUT OUTPUT STROBE 
Vcoc+ Vcc-— 2A 28 NC 2Y 2G 


Tw | n_[inoeremmare 
enfe] 
ee ee nes ets NC ape aN ere GND 


12) SN75110AN 
Dual Line Drivers 


TRUTH TABLE 


; OUTPUT Borer INH OUTPUT OUTPUT 
+ Vece Yo. 
LOGIC INPUTS | — OUTPUTS cc cc 2 (2 


Ceca er cer ace ce 


Low output represents the on state. 
High output represents the off state. 


INPUT INPUT INH INH INPUT INPUT GND 
1A 18 Cc 2c 2A 28 
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8.4.4 FUJITSU Proprietary IC Detail 


1) MB4303C 


Inputs and Outputs. It contains another Differential Amplifier. 


AGC Ampiifier 


The MB4303C is a Automatic-Gain-Contro! Amplifier with Differential 


TOP VIEW 


2) MB4311C 
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Peak Detector 


TOP VIEW 


a y 
=a 


ee ee | 
Oo kWh 


ee iS 


INPUT2 
OUTPUT2 
OUTPUT2 
OUTPUT1 
OUTPUT! 
VR 
VAGC 
VG (GND) 
Vee 
INPUT 1 
INPUT 1 
GA 

GB 

VBB 
INPUT2 
Vcc 


8-39 


3) MB4316C 
Read/Write Bus Switch 


1: Vee2 
TOP VIEW 2: GAN2 
3: GAN1 
4: IN5 
5: IN4 
6: OUTS 
7: OUT6 
8: GND 
9: Veel 
10: IN2 
171: INS 
12: OUT4 
13: OUT3 
14: IN1 
15: OUT2 
16: OUT1 
4) MB4319C 
Peak Hold 
1: REG? 
2: VELOCITY 
3: *GATE1 
4: *GATE2 
5: *GATE3 
| 6: “GATE4 
COP (}GC3 }4:CC4 7: CARIE 
i) Gea} CS) ca 8: GND 
ioe: eee 
St 11: EVEN2 
ae 12; 0002 
13: EVEN1 
14: ODD1 
15: REG2 
16: Vee 


PH: Peak Hold 
CC: Constant Current 
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5) MB4320C 
Pulse Shaper 


1: RDX1 
2: RDX2 
3: RDY1 
4: RDY2 
5: VEE 
6: RDA 
7: RDB 
8: GND 
9: OUT4 
10: OUT3 
11: OUT2 
12: OUT1 
13: VDX 
14: CEY 
15: CEX 
16: Vcc 
6) DV18 
Clock Driver 
1: N.C. 
2: ENB 
3:- XE4 
4: N.C. 
5: N.C. 
6: N.C. 
7: XEZ 
8: GND 
9: N.C, 
10: N.C. 
11: N.C. 
72: N.C. 
13: OUT 
14: N.C. 
15: Vec 
16: N.C. 
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SDRLM 
*SUM 1 


FWD 


*MHFPS 


*PHFPS 


*DRLM 


*EVEN 
VCO 


PRDY 


*LTSV 
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7) MB14601C 


Linear Motor Control 


*MHFPS 
*PHEPS 
*VNON 
*PSCTK 
*VINV 
*OFTRK 
*VFIL 
*LTSV 


CT15 


*CT7 


GND 


CONNECTION DIAGRAM 


{TOP VIEW) 


Vcc 
FWD 
*SUM1 
SDRLM 
*DRLM 
PRDY 
VCO 
ALRZ 


GT1 


"EVEN 


| | GT2 


* NOT USED 


BLOCK DIAGRAM 


Flip-Flop 


‘Initial 
Condition 


Circuit 


| oie 


Circuit 


=] 


is Counter = Decoder 
es 
Fe te nal 
(Paes 
ee ol 


Gate 
Circuit 


#2 


Gate 
Circuit 
#3 


ALRZ 


*VINV 
*VNON 


*PSCTK 
*VFIL 


*OFTRK 


GT 1 


GT 2 


“CT? 
CT15 
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section 9 
Parts List 


9. PARTS LIST 


9.1 ASSEMBLY DRAWINGS (ILLUSTRATION) 


The assembly drawing is the illustration that each part of every block was analyzed 
relationally on the assembly. Each analyzed part is given the number, which corre- 
sponds to the number in the INDEX No. column of the list. And mechanical assembly 
showing which part of the unit is analyzed, is given on the page. 


NOTE) The parts that can’t be disassembled on a usual maintenance work are not 
illustrated in their assembled state, and given a number of the parts. And the 
quantity of parts, and specification are entered in the list corresponding to 
the number of parts. 


When all parts are entered in the list, the INDEX No. column will be blank. 
9.2 LIST 


The quantity of parts, the name of parts and specification are entered corresponding to 
the number of the illustration. 


9.2.1 Index No. 


A number is assigned on each part in the illustration. The number corresponds 
with the INDEX No. But in case INDEX No. is given at every part of assembly, 
the column of INDEX No. will be blank. 


9.2.2 Composition & Quantity 


Quantity of composition represents the major and minor relation to the setting 
No. of assembly parts. (The left side indicates large assembly, and the parts in 
the assembly shift to the right in turn). 


9.2.3 Specification 
Specifications of parts (drawing No.) are represented. 
9.2.4 Description 
Name of the part, manufacturer of parts and applicable machine are entered. 
9.3 EXAMPLE 


COMPOSITION & QUANTITY: 


“‘BO10-3110-TOO1A” consists of ‘‘BO10-3110-V044A”"", “F6E-SWINA-4 x 10S” *‘BO10- 
3110-VO035A” and ’’F6-SAHT-4 x 6” of these; ‘’BO010-3110-V044A” consists of 1-4 of 
the INDEX No. column, and ‘‘BO010-3110-V035A”’ consists of 6-13. 


The quantity of each part that is mounted is given by the number is this column. 
Parts whose INDEX No. has *mark are maintenance parts. 
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Figure 9-2 M2311K/M2312K Micro Disk Drive 
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SPECIFICATION DESCRIPTION CHARACTER | | REMARK 


BO3B—4595—BO01A 
BO3B—4595—BO002A 


BO30—4590—T002A 


BO30—4590-—TOO1A 
BO30—4590—V 300A 


C370—1270—0002 
C370—1270—0002 


C370—1270—0003 
C370—1270—0003 


Table 9-1 M2311K/M2312K Micro Disk Drive 


M2311K Micro Disk Drive 
M2312K Micro Disk Drive 


M2311K Disk Drive Unit 


M2312K Disk Drive Unit 


Frame Unit 


Manufacturing Name Label . 
Manufacturing Name Label 


Revision Label 
Revision Label 


M2311K only 
M2312K only 


M2311K only 
M2312K only 


REVISION 
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Figure 9-3 Frame Unit 
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Table 9-2 Frame Unit (1/2) 


reads COMPOSITION 
& QUANTITY SPECIFICATION DESCRIPTION CHARACTER | REMARK REVISION 


BO30—4590—V 300A Frame Unit 
BO30—4590—Y022A Plate 
BO30—4590—W011A 
B30L—2670—O001A 
F6—-SBD—4x6S 
B16B—7920—0010A 
F6E—SW2NA—3x6S 
BO30—4590—YO020A 
F6—SBD—4x6S 
F6—SBD—4x6S 
F6—-SBD—4x8S 
F6—SPK—4x4S 
F6—SBD—4x8S 
F6—SPK—4x4S 


Plate Assy. 
Rubber Vibration Isolation 


Screw 


Through Connector 
Screw 


Frame 
Screw 


Screw 


Screw 
Spacer 


Screw 


Spacer 


BO30—4590—W010A Plate Assy. 
F6—--SBD—4x6S Screw 
BO30—4590—W012A Plate Assy. 
F6—SBD—4x6S Screw 


BO30—4590—X026A 
F6—SBD-—4x6S 
BO30—4590—-X038A 
F6-—-SBD—4x6S 
BO30—4590—X043A 
F6—SBD—3x6S 
B16B—6970--0010A4U 
F6—SBD—-3x6S 
B16B—6960—0010A4U 
F6—-SBD—3x6S 
B660—1065—T037A 
B16B—7640—0010A#U 
F6—SBD—4x8S 


Cover 


Screw 


Cover 
Screw 
Stay 

Screw 
Controller A 


Screw 


Controller Z 
Screw 
Cable 
Power Amplifier Z 


Screw 


B660—0625—T318A Connection Cable 
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Connection Cable 
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BO30—4590—TO002A 
BO30—4590—TO01A 
B860—1520—V111A 
B860—1520—V112A 
B860—1520—V113A 
C63L—0670—0013 

B9OL—1415—0100A 


Table 9-2 Frame Unit (2/2) 


COMPOSITION 
& QUANTITY SPECIFICATION DESCRIPTION CHARACTER | REMARK REVISION 


M2311K only 
M2312K only 


M2311K Disk Drive Unit- 
M2312K Disk Drive Unit 


Cable from Positioner Assy. 
Cable from Positioner Assy. 
Cable from Positioner Assy. 
Cable from Positioner Assy. 


Cabie from DC Motor 
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10. SCHEMATICS 


10.1 BASIC SCHEMATICS 


BO3P-4590-0103A...B 


10-1 


COL 


@ ““VE0LO-06St-dE0d 


pea a 027 . Connction wit NAM, 
002 Functional Block Diagram BAI] TINM and TUZM PCA's 
003 AAL Interface Connection 028 BB1 DC Motor Control (1) a ie 
aes Line Terminator x a ae a ee ee ee 
004 aa2 | Connection with CMZM PCA 029 BB2 DC Motor Control (2) : a oe 
eevee _ Dual Port Connection 
a — aes egret me “= pend ta Bos. ST Fe enn 
ae ee ag Read/Write Bus Switch a 
Pop Ae A/B-Cable Signal Receivers sce BD: Head and Chip Selections | E 
a = AGC Amplifier 
008 ACL Unit Selection HIC Power Supply a aa 
ang ADL Command Decoder Carrier Amplifier a to 
| | ‘Head Address Register (HAR) PLO Phase Comparator 
u10 AE] Seek Control Latches (1) PLO Charge Pump and VCO Sa 
O11 AE2 Seek Control Latches (2) Guard Band Detect ae ae 
012 AF1 Seek Status Generator Position Sensing a aa C 
ne ie ai Velocity Generator ae 
013 AGL Seek Check Detector Fine Position Detect 
014 AH 1 pi ee eewe Cy Linder DAC and Error Amplifier = aa 
Address Register (NCAR/PCAR) | 
O15 AH2 Difference Counter Servo Power Amplifier Drive a aa 
pase : : Sector Generator ‘ 
; ne nye Sector Counter g 
ie LED Drivers DC Motor Power Amplifier 
i.) aoe _ ; = “onnection with CMZM PCA ‘ 
018 ALL Fault Detect 
019 AL2 Fault Register Data/Servo HIC's Le 
and Indicators 
eis eee. I/O Connectors of all 
020 AML VFO Control (1) 
[rar | REESE Compasses a Sa: RNR 
oe? AQ] and MFM Coding 
| 


Schematics/Drawings List 


ETE 
LIL 
Ely 
| 
| | 


FUJITSU LIMITED 


FDXA~ 3901 — 3 


f 4 “ nae 
scorn 
Mm 1 10.82 Wii OL 
1 2 A 3 4 sA | 6 | 


G@° ““VE0LO-06St-dE08 


£-OL 


or 


Next Unit | 


ee 


Control Unit | A-Cable 


Interface 
Lines 


B-Cable 


1 Control Unit geo os 


east a 


Interface 
Lines 


Sector Generator 
Sector Counter 


(AJ1) 


Write Compesation 


Read/Write 


Status Generator 


(AK1) 


(AQ1) (BDL,BD2) 


Head Addresa 
Register (HAR) 


(AD1) 


(AN1,AN2) 


Data Separator 


Read/Write 
Control 


Driver {AP 1} 


Receiver 


Interface 
Control 


Servo Control 


(BH1,BH2,BH3,BH4) 


Seek Control 


easy SE 
Cylinder Address 
Register (CAR) 
; (AHL, AH2) alll 
Seek Check 


Position Sensing 


(BG]) 
Read/Write Pre-Amp 
(EA]) 


Head 


Guard Band Detect 


(BF3) 


PLO 


Detector eae i 


acy PP ——7 Ee 
/\ 
a Disk 
Faul t Carri lifi 
ult Detect ier Amplifier Servo Pre-Amp 
(EAL) 
(AL1} (BF1) 


Device Check DC Motor Control 


g 
is 
<< 
o 
= 
5 
K 


(AC1,AD1) 4 | Register (1) Dask Enclosure 
. (DP 
(AL2) (BBL) Sans ESR er oe Ra ch aaa 
Dual POrt Interface ia 
Indicator . DC Motor Control 
Front Panel Interface ae (2) Power Amplifier 
(AA2, AB3) Eee (AK1,AL2) (CAL) 


{BB 2) 


pope! Baeilghe “Siegen. ante k a ; Tre 7; = a 

| ne ili oe le ~~ a Functional Block Diagram 
a ree : a ee 
oe : 

Jetenpocs Mie ea ods ate lh ei Rests ted Se : stats = Res cet sa neta tanta 

tet Mi am ao Sitti Ha 

ere ae ee | FUIT SU LIMITED joc. ” 


2 3 4 > 6 ? 8 és | 9 1 10 rhea yy 
i 


b-Ol 


g ““VEOLO-06S¢-de08 


One TAG HL ¢yxyx- BR) (ABI- 2A) 


BY errr AGI xX x - BB) (ABI- 2A) 
<a (XXX- BB) (ABT- 28) 
32 ep —————____TAGEM xxx. 8B) (ABI- 28) 
03 AG xxx- 88) (AB t~ 28) 
33 pS XX X- 8B) (ABT- 28) 
04 BY ixxx- 8B) (ABI 6A) 
38 4 BUSOM yx x- 80) (ABI- 6A) 
OS panne USE xx x- 8B) (ABT- 6B) 
ce (XXX BC) (ABT 6B) 
Ob Gaus at xx 8B) (ABT- 6B) 
36 pS eee - BC (ABT 6B) 
07 a} tix x 8B) (ABT: 68) 


ye} st (XXX 8C) (ABT 6B) 
68 RKK= SP ABET OC) 
36 <b SU 2 exxx- SF) (ABI- 60) 


07 Busse ixxx- 5) (ABI- 6D) 


Sa te OU ie SF (ABI OD) 
iG rt BUS OE ey gE (ARIE SD) 


4 
Fe eR Sk LEED 6 -5F) 


Fh hE eee ig) 
A iebcretiaiiene BUST yy Bs 
(ogee BURL yx BD) 
2 es = UT iy 8D) 


3 if acacnataticce Se) 
; BUS9H 


43 xn 8D 
CHROTL 


Be a (xxx 8D) 


CHRDYTH 


diag CRE cee) 
18 eq SE xxx 801 
age Ie BD) 


STS2L 


FO XK K- BD) 
aie (XXX BE) 
1 ef at (XXX: BO) 
BT me KKK: BE) 
ee ne eee eae A Lois ee 


INXAH 


AB an XX SF) 
Fo a IE a gee) 


et (XAX-5F3 
20 fp} 27 3o xxx 58) 
4 (AXX- 5F) 
2h OTE CK 5G) 
Si eal BUST er 5G) 


pre oe USES (XXX: BE) 
USLTGH 


5 2 Am ere (KKK BE ) 
USLIL 


23 me EK 8F 


fABI- 6D) 
{ABi- 6D) 
(AGt- OF! 
(AB!t- 68) 
(ABI -~4OF) 
(ABI- 6FICABT- 2F3 
(ABl- GF) (ABI- 2F) 
(ABI- 2E) 
(ABI- 2F) 
(AB2- SA) 
‘AB2Z- 5A) 
(AB2]-58} 
(AB2-58) 
(AB2-5F) 
(AB2 -SE} 
fAB2-5C) 
(AB2- 5C.) 
(ABZ-5E) 
(AB2-5D) 
(AB2Z-5D) 
(AB2-5D) 
(AB2-f0A) 
(AB2- IGA) 
fABT- 20) 
(ABT - 20) 
(ABt- 20} 


53 inn 8) (ABI~ 2D) 
2 ep eK K- BF) (ABT 2D) 
$4 p22 ¢xxx-@F) (aBt- 2D) 
25 a txnx- OF) (AB2Z~SC) 
55 eT xxx 8F) (AB2-S5C) 
9 a i EL yy BE IARI 2D) 


USLAH 
0 TREES TAB 2E) 
: TAGs | 


27 (XXX- BE) (ABI- 66) 
$7 (XXX - BF) (ABI - 6G} 
28 (XXX- BE} (AB2- 5F) 
58 (XXX~ AF ) (AB2- 5F} 
29 N.C 

54 N.C 

30 (AXX- SE) (ABI OF) 


(XXX- SF) (ABT~ OF) 


uw 


CN2 


(XXX- 38) 
(XXAM- FE} 
(XXM- BE) 
(XXX - FC) 
(AXX- FE) 
(XXK- 30) 
(xMxX- 3c) 
(XXX - 3G) 
{XXX- 3) 
(XXM~ 3C) 
(XXX -3E) 
(XxX -~3C) 
(XXX ~FJE) 
(XXX-3E) 


(XXX-3F) 


(XXX - SF) 


TAG AL 


tFWOLKH 
(FWELKL 


RDATL 
RDATH 


fFRCLKH 
IFRELKL 


WELKL 
WCLKH 


WOATH 
WDATL 


USLDH 
USLOL 
SKENDL 
SKENDH 


NXBH 
XBL 


(AB2- 98) 
(AB2~ 9B) 


(AB2-9C) 
(AB2-9C) 


(AB2-9C } 
(ABZ- 90} 


(ABT- 2G) 
(ABI- 2G} 


(ABT- 2F) 
(ABI- 2F } 


(AB2-9D) 
(AB2- 9D) 
(AB2-9E) 
(AB2-9D ) 


(ABZ-FE } 
{AB2- GF) 


(AB2-9F) 
(AB2Z-9F ) 


RIST 


RP48 


(XXX- 3B) 
(XXX- 30) 
(XXX- 3C) 
(XXX 3B) 
(XXX- 3B) 
(XXX- 3B) 
(XXX- 3B) 
(XXX> 3B) 
(XXX 3B) 
(AXX~ 3B) 
(XXX > 3B) 
(XXxX- 3B) 
(KXX- 30} 


(XXX 3C) 


CXXX-3D) 
(XXX-3E) 
(XXX- 3E} 
(XXX- 3D) 
(XXX- 3D) 
(AXK-3D) 
(AXX- 3D) 
CXXK- 3D) 
(XAK- 3D} 
(XXK- 3D) 
(XAK- 3D) 
CXXX- 3D) 
(AX¥X-3E} 
(XXX ~ BED 


(XXX- FF} 
(XXX 3G) 
(XXX- 3G) 
(XXX- 3G) 
(XK -3F) 
(AXX-3F) 
(XXX -3F) 
(XXX-+3F) 
(XKX-FF) 
CXXX-3F } 


BUS TL o 


RP49 
LTN 


STStL 02 
STS2L o3 
STS3. 04 
CHROYL os 
BUSFL 06 
BUSS oT 
BUS 7TH 69 ct 
8US8H 70 


BUSH f 


CHROYH tz 
STS3H £3 
STS2H 14a 
STSIH ‘s 


USLTGL 


RPSO 


(XMX 3F } 
(XXX-3G) 
EAXX- 3@) 
CXHN- 3G) 


in| ae [eee] 


iC 7) 7, 
8 aA 9 


ee es 
I 
| 


g—| FUJITSU LIMITED 


WILE 


INTERFACE CONNECTION 
LINE TERMINATOR 


FDXA 2901-3 


A 


g °° Ve010-06S¢-de08 


Vv 


3S3eas 


8 


essseacsere 


S-Ol 


(AE2-8E) 
(AE2- BB) 


(AEt- 8C) 
(AE2- BF) 


(AE 2-86) 
(AE 2-fiC) 


(AF I~ 8B) 
(AGI- 1D) 


(AC t~2E) 
(AEI-(F) 
(AGI-IA) 
{AEI- fA) 
Nc 

{ALI- 90) 


(ART- 2A) 
(ARf~2E) 


(AB2- 2H) 
(AP t-7F) 


NC 
ALC 


(AT t-1A) 
(AGT- 1) 
(AGI - fF) 
(ARs - #@) 
(AGI - ft) 
(Am!- fF) 
(ANT- 1@) 


(ARf- 28) 
(ARI-2F) 


QSL exrsasaesveec se ezayxe 


& 


pSE Sas 


« 


pentane 


(AN f-1@) 
(ANT- 19) 


(ADt~ 9F) 


(AOT -OF) 
(AOt-9P) 


(AL 1-70} 


{ALt- #D) 
(ALT -3F) 
(ADI- 4B) 


aC 
ac 


(AH2-90) 


 (AH2Z-9D) 


(AH2-4E) 
{AH2-9E) 


(AN2-9F) 


(AH2- 9@) 
(AN2-9@) 
(AH2-88) 


(AHI- SF) 
(AMI-5F) 


WC 
{ADl-7D) 


{(ALt-78) 
(AL 2-NE) 
(AE2-18) 


{AFI- 7D) 
( AE2-2E) 


™ > rc ~ iS MS Fo 
~ : F ly, 


e TAGIS (483-28) 

CAKE 20) are (AB3-2C) 

{AL 2-4£) : ter (AB3-2C) 

(AK1-@D) re Seg” (AB3: 26) 

meg (A83 2F) 

{AK1-4E) = gia (A83- 68) 

: $8 (aBa-6C) 

es BUS?8 . 483-60) 

(AKt- 4&) o4 — (AB3-6C) 

~ (AK I- 40) g ete (AB3- 68) 

(Akt~4D) 2 IT (AB3-2E) 

; (AB3- 2D) , 

4 $28 4g3-28) 
RPAP (ABt- SF) 
2m. (A83-6E) 
(AKt-98) 
{AKt-90) 

(AKI-9E) (ACt- 5D) o 

{AJ1-6A) 

(AC I-3E) 

(ACT-50) 

(AKS- 96) (ACT-5D) 

(AkI-9C) {ACI-9A) 

s—— (AKI- 9A) {API- 108) 

m (AKI- $8) (APT-10A) 

(AB1-6&) (AJ I- HIF 


+SVv 
ry 
(AB2-2A(ABZ-6A) FO OKA 984 
rT > , BUSYB | 952-64) 

a Lsoa DT 

{act-7D) 
AZ (aa2-6a) 
— (AM2-4D) 

LAB2z- 2A) (ACI BC) 
 (AB2-6D) 
K— (AF I- GE} 

(AE T- 34) 

aoe aa WAS 
Hp “~T CONNECTION WITH CMZM PCA 
aes es ee “] QUAL PORT CONNECTION HM 
Beas Eee 
Yi: 
: x, | Ye tev cel cine 2 : 

Zw aii 
ea ge a | FOUTS LIMITED 


a s 10 FDXA -2901 3 


9-OL 


@' “ VE0L0-06S7-dE09 


—/ 


{AC I- 10C) *CHAENB 


(AAT- 38) 
(A4?t-38) 


{AAT 3H) 
(AAT- 3B) 


(449. 38) 
Taal 3B) 


(AAT- FF) 


\AAT- FF)- 


(+1At- 2E) 
(44: ar)! 


(447 - 3F) 
(AAT-3F) 


(Aat- 3G) 
(AAT- 34) 


(AAt- 30) 
(AAt- 3D) 


(AAt- 3D) 
fAA1~ 30) 


(4a1t- 6C) 
{AAT-6C)} 


(AA4-6C) — 


(AAT -~6C) 


(AB3~28) 


(A83 ~2C) 


(ACH- 2A) 


(AC1- 58) 


(AC?- 58) 


(ACt~ 58) 


(AC#-60) 


(AA2-8D) 


(AM2- 2c) 


(AM9- 2c) 


2 3 4 ¥, 
+5v 
Mt 
f sii F 
RP oe (a 
i] 
TAGIM om 08 09 DD tinea a TAGIA 
. (AB3- 24) 
TAG IL tol ww 0s 0] | 
TAG 2H 04, t7TON soy o7 * RTAG2A 
TAG@L t2 CL e 
39kKA 
L 3450 
De , 
RP2 3 
TAG3H cal o7 #5 Dal a TAGIA 
TAG 3L 04 03 14 
+5¥ : 
col jos c 
“ a | 
Ma 
oar 
KP3 
USLTGL ce joz 04 vf USLTG 
uSLTGH 8 io? | ta) 
USLTL 04, STA eg 07 0s USLI 
USttH ool wo cs | 06) 
ee. 3450 
B2 
RPA 
USL2Z¢ CT lee : "3 USL 
USi2H =) ee ae es 
USL4L 95, 4702 Jog Cal 03 USL4 
USL4H et] 2 loz | od] 
+5¥-5¥ M5 
R124 R25 Lod RV 
2200 22k RPS 
CHRDYL or 02 ot, e CHRDY 
Tcwrprn oat oy | 08 i 
| wp (50v) 
BUS9L oa, 4702 j97 ts 13 BUSIAP 
BuUSdH all 7 Ts 
2. is 3450 
F2 
RPO. 
WOATL o4 2 09, éf WOATA 
WOATH | 0al ™”loy | __ 70 
WOLKE i 08; 27799 on I ta 05 #WCLK 
weixy | | | os| 2 los | 07) 
RPI2 a iat 
, 4 
4 
} 
L 82K 
, “Tos 
2 3 é f\ 


: . U Y $ 10 i" 
(ACt-10c) SCHAENE +5v 
| es os| Rmaa 
RPT 1 ahd va—103 
tay-s0) -BOS0L__ tao Pam eal ae ee 
(AAt-38) —GUSON os] 4. 106 | fo | ( e 
(4as- 3@) —OUSfE 07 aw {8 | Louse anes 20s 
(AAI-3g) —BUSIM oz] lor | oe, 
_ 3450 S9KA . 
RPG ie ot 
(aas- 3c) —BUS2L 08 27 : |i | euszs anes 
(AAat- 9c) —SU824 04 aa 03] 14) 
| 
-4700: 
Al- BUS 3L 06 as BUSA F 
Gara. SHUSZH or] . je2 [a2] (AB3-2E) 
+5Y 
04—— os| RP&S 
RV D3 
RPY 
(Aat- 3c) Bua ‘A pocamtt ay iD ae) BUS4A 1453-25) 
BUS4H oe 6s 0 
30 = 
usse 04270909 cease 
aise, BUSSH rz (AB3- 64) 
eer | 3450 39K : 
C2 
RPIO oa 
(Aat- 3c) —BUSbe 05 | | | Buse Pere 
BUS6H D 
470A Ln 
. BuS TL 02 of in BUSTA - 
alae Buss 8. 04 c2 (AB3- 6C) 
ees 
CHAENB 
f- 
(ACt-9B) a 
as} RAS 
BuSéH es 06 
(AAT- 3D 
(AAt- an, 8 BuSeL 7) A ee s eee BUSBA _ (4a3-6C) 
1 4700 | : oonté boll 
AAT~ 3) —BUS24 gt o2 jf t2 tas, o9 fe BUSIA 
(aat-30) £3) ag, los | | baa (AB3-6D) 
(XXX - 9H) 
TAG4H 
AA! ~ 3G) 
oye TAG4L a TAG4A (AB3-6D) 
‘AAT - TAGS ATAGSA 
Gee FAGSE a (AB3- 6£) 
7 mnt 
«8358 A-CABLE SIGNAL RECEIVERS 
3302 yy py 
(ox- TF) 
“ow [ame [m is anol 
EET a 7 Es 307A | FUsiTSU LIMITED) = 
: : , & 10 FDXA 290) 


| 


8° "VE0LO-06St-dE0d 


£01 


+5V 
bas Be RPaas 
R102 ' Zaana! 
tka f Ai, A 
a 7 mit 
m7 
_ ery) AQLSCHAL Q . (ACT-A Acmel : 
(AA2 - Os g8 05 bs STS3M. taay- 50) ae TST aT 2 ec StHt — ( Aat-36) 
fAKT- ¢C) be 57531 (AA2 - BF) Hi 0 gUSYL 
_____-2e| (AAS - 30) pane iid 6 {AAt-3F) 
+5¥ 
taxr- 9c) $2 ie 12 (AAT 3€) £3 IE WELEM faar- 68) 
aa’s iF WOLK 
aT (Aar-38) fz (AAT- 68) 


(Aaz- or) 2 TEaS 


= 
a 
e 
& 
E 
Ni} 


Of SCTAM ¢ aat-36) 


(APt- 908) S24 
me At tAAt- FF} 


Ss 
{a 


(AAT 68) 
fAAT- 68) 


> (ATt- 100)~2SE 


os 
nf 
bs Y 
> 
= 
ee 
rs) 
= 
< 
8 
a 
= 
2 bd 
2 4e 
& bed 
> 
Be o ea arwre 


NY 


f fF (AAT 68 


(ATT Fa) —ARiee 
if £ FAAt- 68) 


! NAAH (Aart 3) 
- s 
(AAI -3E) (AM2-9D) a 
(AA2-OF) SRESCAAL 


= FR i iS & . 
se : 


NY 


s 
2 ‘AAS 6C} 


CAAS- 6C} 


(AKf- 9E} 
(AAI - 3E) (AC1- 9) SHARE, 


BS iS 
ic ic 
~ he 
O hp 
“it 


5 
= 
w 


SKENDH 
SAKENDI 


(AAT OC} 
(AAL OC) 


(AA 38) (AB2- %E) ~le 
(AAT 38) 


(AKI -@9A) 


WY 
Mn 
4 


G 
RS ES eae Ce es Eee Ee ee eee 

= 
=. 
--ag : 
ie 

ig 3 

L> JR 

Sh ee 2 oer Se ees eee ee Eee 

x 
it 

= 


Mito mig 
2s on INABH 
J 
rs | es | : { AAT-3E) x 28 | (AAT 60) 
{ AKS- FB) Ds SrTsit i MS- 64) 0 Ink 
|_| é (Aar-3€) | oe | é (AAL- 60) 
| a eo aA 
5 ‘3 STSaH 
(acs- ge) 22 tt 7 ee ae ae) (Art HF) RS =— : SCTEH  (aat- eo) 
ESS. AAT- 3G) — STBH + war. 60) 
Lf 
( Ant-28) 
CNZ ra on 
4 ; 
— fAA2- 3D} 7. 30 4 
3 32 B 
"| fe | 
| ce ae 
s i Saree Rees = 
er | FUSITSY LIMITED) cos / | 
} 2 3 4 fy , ry ? a i i 1 . FOXA 2901: 3 


8-Ol 


gd“ VEOLo-06Sh-de08 


m37® 


GIA . 
(agi 5a) 214 (ADI- 2A) 
K TAG 

ates GIB LSO4 DS 

mMa7* 
(aBr- 5B) BLAGZA (AD1-28) 
(AA2-100) LS04 D5 

M37* 
(agr: 5B) (AOT-20) 


*TAGIB L804 DS 


{AA2 CB) 


BUSOA BUSO 


(ABT- - ee CAD. 
{ADt-TF 

BUS08 “ 
(AA2- 0B \ {AH1-2E) 


BUSTA Bust 


(ABT 108) (ADE 2D) 
(AA2-10C) Be (AH1- 2E) 
(ABT - 108) —EYSEA BUS? aDt-2D) 
Bu. | (AMI 2E) 
(AA? 18) ae wares 
A 
(AB1- 108) EYES. BUSS. aot-20) 
| LAHT-2E) 
(Aa? 100) —BYS38 
(ABT: 100) —BUSSA BUS4 apr-2€) 
: (AHI- 2D) 
(AA2-10B) —CLS 
Zz 3 4a 


(AB 1- 10D) ~B¥334 BUSS. ¢ any- 28) 
(AHT- | 
7 (AL1-4F 
(AA2- 108) —G¥S38 


BUS6A BUSS 


fABTIO0) (AD}-2F) 
(AH}-20) 
(AA2-10B) —BUSO8 


(ABI- a il (AHf-2C% 
(AA2-108) =e 


BUSS&A BUSS 


cease aia) ee ie (AHf- 2B) 
(AA2 -108) Lent hhi a 


BUSFA BUS? 


(ABI- 10F) (AH2-2B) 
(AA2-10B) ws 


XTAG AA 


(ABT 10F) (Ak f- 7B} 


XTAG 4B ise4 G# 


{AAZ- BE } 


mae" 
XTAGSA 


(ABI- 104) (Ak! - 7B) 


taae- pb) % 14058 


i0 


WIRED-ANO WITH 
DUAL PORT OPTION 


aa 
007 


FOXA 27901 


} 


g °° VEOLO-06SP-dE08 


6-01 


£ 


(AA2- 3C) 


(A8t- 50) 


(ABt~- 5D) 
(481 - 5D) 


(AMI- 6) (AKI 2E) 


(00 60)(AG1- 28) 
(AE t- 2F)(AH2- 28) 
(ADt- 48) (AD1- 6€) 


Q006 80). 


COMPARATOR 


(XXN- SE) PWRDY #3 | Fé 
(aa2- eF) = 
i (AA2- 100) 
(AA2~-10D) 
(AA2 - 400) 
6 ? 


HEENG 


a Vv 
m3t* 
04 be. 08 
2904 FS 
M3 
Q a> 06 
L£S0¢ FS 
+5V 
s RI03 
MI25 ten 


(AAz-aF) SHAENE 
+5¥ 
ost Rpais 
r coe 
| $2 2a] 
L ere | 
of 


+ SV 
Leu yx x-7A) 


(XAN-40) 


ter | Met 
as 
a 


A 


CHACMP 


(AA2-10D) 
ma2t 
27 « a ACME! (AB2-bA) 
(508 FIS 
A (AB2-/0D) 
CHAENB (ABI-9E) 
jo Megs 
Fee. 2.CHAENS (ag1- 2A) 
Er? (ABt- 6A) 
(AK t- 2€) 
MIZ * 
ee 
om * 1. ae 8 
4 sep, Le USED CADI- 2A) 


Na ce eee 
Oe Oh pevsedinoisy | 


Te i ST a! 
¢ 10 


A 
C 
| 


in 


UNIT SELECTION 
es 
ee ee ee 
FUJITSU LIMITED | ‘002 / 


FDXA 2901 
i} 


3 


OL-OL 


g' “VE0L0-06St%-d&08 


: 72a 
Cxax- 74) EP fi 9.0 4 ng Miz8 
Mage M39¢ {£3002 AFTAGT 
‘ cacr. roc) USL Or SON oe eee M38 % 
t 13 i2  #SK : 04 8 E : 
(an3-aay AG! | _ oat a9 > CALE 20) a ae I> SSEK_ (ge2. 2D) 
1504 De (XKX- 98) 
=O LS04 07 
(ami- sq) CTCL (AH2- 108) - 
maa OvCcyt Ppa 9 
* Pre . 
; (ANT 68) my Cra Oe , Re: ASSER. (ae 1-50) 
SOB\, 06 3 Fog 
(oo 3G) LABNR I 93 STCAR cats 28) a2 
TAS! (an2 26) FTAGE. (AGt-7D) 
H Mage 
oz 
Lsos\, 03 TAG2E M2Z254 M36 6 
‘ AG 2 | on] (AXX-7E) 25% 
(ARG BK: Loe 2 $00) ‘ 1> f2 oo 
Me DK Os _¥NO-SE 
. : B°0 ot Ee. : (AF t- 2@) 
AH2- fOA 
(aps ac) -AG3 ga| 2) oe cacr- a€)—CWROY usoa Et2 6 ) 
4 
gee M38 * 
—TLSOO'}, 06 06 : : 
sams yer 05095] "3020. os cmt 20 0m 1-80) 10°F ipe2- 48) 
£504 07 2 (ALf- 3E) (AL L-FA) 
“£11 500 ta cnet 
0 ’ £ ie. $ : Eceieie 
(ans 4p) BUSI arnt: 1> = eee OF EUS (AE 2-3D) ane 
LS04 07 ' i ar ear 
aan (Att 2A) doh te: 
M244 £ (ALE 2A) 
QO 7 
mene m324 " 
’ BuUS2 7 R36 
VARA 3D) t337\, o8 1> f aoe fms M724 
Ef3 rs 02 hae cecees 
_, BUS3 : ‘ef 7 4500) STARE SO) 
(AR3-4é) 2 (AFR CG) 
Lsco’y, 06 KCL ; 
(ng3-af) —BUS4 mr, (AL2-4F) nes G00 7G) LE 
SAMRD (RAK - 20) (AQT -2€) 
RD amt -6A) (AXX- 3@) “ss (AE2-60) 
: (AL 20) 
' 
534 " 
oo acy ae oa m6ea aie 
ee ea] [  o3}i sro), 06 {24 _ 38) £48 
(AL 2 98) eal Ge) ' ay if AMSH > 19 ‘ (AA2- SC) aid 
fag cc) | CNA + 
: as3-40) HS : 
(xxx 7G) CUE AMSH (ams-26) 1 HAR : 
Amt -3E o¢ =| (AA2-58) 
(ami -3€) (Aa3-4ap) & f2.1 9p 
a siisz ; 4 HAR 08 '(AA2- 5B) 
LSOB\_06 RTZC (AB3-4C) ' 
(aB3- pe) BUSS 2 MAC I28) SHAR on =| (aa2- 58) 
, 534 Mate : M4a7% QUAD D-FF = 
SPOK 4 f . PWRD pe ? 
Soa Fs @) 
M59 eT ?2- . 
(act 9D) 2HNSB 05 4 SRIZ ST exxx-70) 
(AFI - 50) 5h Fg i) sABNR OG) (AE f-2€) a 
(AL 2-98) : (Q00C 2B 
corn 7) S2ACT Ey wea Tie ines D i 
ms (AFI-SE) # SKE R___a : f2 SF ABNF (XXX-B8A) QUO SA) 
« Ag: (KK -9E) | 
mu 
COMMAND DECODER 
HEAD ADORESS REGISTER 
“] “0 
. eel 1) ited] ea Posie LiMiTEs 
ry 3 r A > 6 ? A ) 1a FOMA 2901 3 


( | 
S U a? 


g°" VEOLO-O06St-dE08 


LL-OL 


+5 
o3[RRa0« 
cers 
| $33Ka) 
CNS x © wench 
[cin i SREe . pepo 5 
(AA2-3C)  19e~4 : it ; M304 R20 M30x 
{ a4 od tia» of S008 1000 aid >a 
1504 G18 aS 4 GIB 
(AG t- 78) or So 
ae MISA 
(At 2- tof ) “GRE PT S00\, 08 
(AGI~10A) INTMOT 10] GF 
é 
aTzM (AF I-24) 
(AGI-7C) 
CMIE 
: RTZ 
(Aos- 4G) SBTEST * 0% (A42-3B) 
aSGTE 
as 1504 GIB = 
M334 
a , 
‘4 > 2 SGT? (ag2-28) ey 
504 FIT aa (Am2-28) 
, tee ay 
SooeF 
oe BINITK Gon] 
(Adt-108 KM 
; +s (AFI~24) 
LS04 G18 
M584 
(AG1- 60) SIMOTP {14 F SEKM  (aE2-2G) 
(aFi-ec) SSakE , (AG) ~4F) 
(AHI -7A) 
455K — 
(AG1-9E 3 . 
) : )e52% 0! 20LR (AE2~ 4E) 
(Am2~ 28) 
PwRbDY ie 
t 
ACH F 
(AC 4E) aGCLR (AG1~7B) 
CN2 4% 
eee 16 (ADt-2F) 
a= L504 FIT 
ESFOK (AAT ~ 8G ) 
a 
’ 2 3 a a 9 6 ? ‘ 


ran 


9 ip | FOxA 2901 


FUJITSU LIMITED\ 010 /— 


3 


7 ® 10 n 
x 
Edt) (AG1-78) 
MIT 
25) 0%! XINSKM (AGI 30) 
iS04 08 
MIZs 
1 S02 RUNS A (aDt-2G) (AKI 20) (AL 1-20) 
(AL1-6A) 
1504 F15 
Mite 
“a> 10 USE (AGI - 30) 
L504 FS 
wal a ear 
SEEK CONTROL LATCHES (1) 
ion pe ele ye 
192 ahneblobenlh Ys Ye He "le voeied Cees! 
a “wea 


€ - 1062 - way ol 6 Y, 6 *4 £ z 1 


SREG0EC0 


(4Z -XNK) Fag (26 -xxx) 


asa 


a ; | I soe A. 


(@&-Zyy): 60 


(vow - ZY) 
7 Se « FT (94-436) 


oy WS 3 xxx) 
{ST «dP 

4 iy errs (He 12W) 

7 a «Fh E 

G ts} (Gts-x XxX) 


(az -1Du)} 
(V2 Ziv } (ae -i sy ims 


(38 -xWN) : $28 bOST 
at 1 (we -2¥w) | | 
. 40 *, f ¥ 
AS + | CN TS . 
4 fe s00w a 


TIS (DU KAN) 


(A0G) 
I7695 (ne-avex) 
(QL xXx) aks “3 we (46-0x) (92 xXx) YR eS, | | 
(¥e JOO) mone 74e" oO 4 20 Xe (45 Zeb) 
gS 10 vo0s r2 Oa? ¥” 
esa s10W a éz@ 9067 sez | 
(WF 20): 60 eee, : <i are Rte 
EI, ! 
| i 3 = 
JF utes (VF - XUN) 
S77 (aS say) 
et . . 
. Te a1 bet “ Fibs OF sav) 
rou o ., LYE ae 
. “ctw aq fe Ae ced 
5 « 7 (29-400) ¥ (WOH 1 J 
u “oD viPl? (96 - 45) | 
$6287 ah TLE MeL 
zSib 
x . ’ 
(92 1000 Pees val”! isi bse (a 0 . (28 -42v) 
7 2 Fost, Troy (74 -10W) 
xouW nei an WE IA FON xax) ¥ 
xczw 
(30-00) eee 7 (2 ee cae 
| “f. im _ ¢4 a aay (ve tne) 
" ld 90S) *Onw 


(@& 2wb): =, 


p= sc 
at “ 


| | Gasix 
> Y END a ckwW 
- Lid vOS? U2 9057 
fecal ime STee (0 43y) 
2 wo GUm ds oO <j v, on Gi r.) sh 
"END a6ew + 96W 40ziW 
GMa dome (29-10U) 
(aoe? epee? ei 
213 wos? uw GIG € 1 sp CaS 2bw) 
ae 3G f G woo 
2 96 ate 
(48 - 196) 
(29 - xxx) Ga £1 a 4:17 
Fc Age so a ; rete (308 MXM) 
; (WERE) auras 5 —— ota (v8 xxx) 
cosw 
"W of 4 is 8 ri '* 3 € z ' ry 


BO3P-4590-0103A...B 


10-12 


a“ VEOLO-06SP-dE08 


EL-Ol 


2 3 4 Vv 5 6 ? 
C22 
C33 
iuF R004 Rva *5V 680 pF 
sv) 39kn Wka 
M18 OX M32 cxxx- 2G) 
: INK 01 Mi R24 
(ATS 3A) iSO0\, 03 12 4 hee maq* 
(AEF 68) —ZTZM 02] 607 - + . | oy 
. ae ja Mee our 36) MSE 
i356] 12 132758 MS! cxx-2@) (xxx 3G) M22 (AXN- 3G) 
(AE f - 7) -KSEKM OO06 264 
Ovo BD) ~QNTRK T- UP 
(AE2- TF) £NeO (Xx TE) OOO TE} 
[} = 
tAHe- 10A) : 
XSSKE iXAK-2D) 
* x (AE!-4E) 
M57 M32 
2 STL 5 R25 m55 ‘§ x cna* . 
(XM 3G) 34 Oo 03 04 100A 05 : M33 tvs 32 
(Kee 3G) . * qt istd Ob rs | O4ATyF 
TT TP p ars ¢ ; H 
(XXX 3G) cores aH sd 13 med KSKC ly 2 | (AAz-3C) (35¥) 
LS04 FS | | 
IT eam 
, LS04 F 
x 
it02 
XK ST 
aE} 
Cnn AE) ues (AXX- 3G) 
DO0C- TE) 
a \ 
(Xxx 687 (ALt- 2B) 8 
L304 G10 ONC VL CAKI- 78) 
na* 
‘ ROY (aor-2G)(AK1-2D) (2 a 
Aaa bay RINRST (AKI- TA) CAL F-2B) ape al Veena ONTRK xxx 4B) 
- | | (AL t- 6A) 
tt 
X5SKI y ee M27" 4 
(AGI-9E) a »f2 & SKERR 07) 08 1 SKEND 
mies Fp. END (ag2-70) 
L$04 GO KSKERR . (AA2 84) 
(ADI 2G) 
é (ALt-2B) 
K 
Maa ERR AKI-70) weg | 
KINRST oF {AL} - 3D) 
(AGT-9B) d Y, I -uP 
10 ho SROESAE (ag! 36) oe 
1 (AGI- SH} : 
m2o* 3 (MAM- 90) 
xDOVEK 12 S00 \,i G2 Oh car = ab 
RACE) =o Lor dee 08 #BST CABS cx xn. 5C) 
: (AH1-2E) 
CAH -B8E) 
TRM5 TRMS 
(AA2-3F) (AA2- aF) (AA2- 3F) 2% < » o 2 = (AA2-3F) 
(XXX HC) (XAK- 2B) Ol is ot? 
cAot- 9p» KOE ST (XH OC} th sg oH 
Gu tay SSTL2 Q00l- 28) Zloof 
(ADI 9D) a (OO FAD (AT 1-100) on 431 4 91 Scr. (AT #9) 
(xxx- ga) KSEC (XXK +28) (ATt~ 3A) 141 5 o 42 I (ATI 3A) 
(xxx- aay MS2 OO00- TA) (AL 1- 3@) —TRWED Shia op2 ee (ALT 4G} 
(XXX BAD (AX TA} (ALI 6F) —LRWe ly of 2! Tee (ALE 2G) 
| &4 
Th Ya revited pote) 
“e A % * feuspad iene} 
Site re 
2 3 4 fy 5 6 } 


RHOFD 
2thn OY 


KSTLD 


CXKK 2G) 


-—71p 


WILE 


SEEK STATUS GENERATOR 


ze FUJITSU LimiTen| Ore 


FDXA 7901 


3 


vL-Ot 


a“ VEOLO-06SP-dE09 


*3¥ T- UP 
RPaok ok (1X4 ~ BF) 
es) ion | <td KSSKIT 
4A2-3C) 1 47 eR TMCL PP OD oe (00- 9B) 
eee iSo04 FI8 
(Aci- ae) CYROY 
a M284 
(1xx- Ff) AUP “> 442 
£804 Gt0 
M544 
43 
(aE - 100) N58 Bi] £510 \,f2 
(AE1- 9B) 021 GB 
+5v 
RP40* jos 
CHAR 3 3Kn 
a ee Se 
(AA2-3C); 13 TXPLS = > oa Py hen ; 
aaa L304 F18 a ps 
TAPES (Ant- 7A) 
Qu - gf) L¥P 
LANMD jpn MITE 
OE aBs so ATS? poe 1 
ie ( 
(AJ1~4A) aL Fis od i) 
(aFs-3¢) S50LTM COUNTER 
*IGB2 
(AE 2-20) pees 
AP. MINX 
rp “2 —{2500\,96 
i, Ct ia) 
, 
(AA2 - 3B); 40 4IG8 4 > IGB2 (AE 2-24) 
| L504 F18 (AE 1-76) SEEM 
*IG8! (462-79) 
su M34 
I i 
\AA2-3F); 44 ESB E 4 >” IGBt ae2- 9p) 
a $04 FI8 
L$00 
(AE2 -9¢) AO 02| ‘S00 
_* 08 N08 0GB 
fae) 39 | 1> (XIX~7C) 
a LS04 Fre 
CNJ« 
feooe ny M34 
ff f 
(aa2-3F)) 43S oNS BF Q_FIG6I__ “ae2-2G) 
ee L504 FIR 
3 a é\ 5 


(aes - 9a) ~LASEM 


MI6xX 


Q 
Ee as O2e 
ar 


p NTM 
INTMOT. (aes-28)(AL1- 78) 


M28 * 
é | 0% & INTMOT 


(AL2-2C ) 


os 5 (AFf- 3D) 


x SINSK 
(AE1- 44) ae 
*GTZ0G6 
ATMOTP (aE 1~ AE) aa eres ; 
4 
0GB 
(XXX ~- 3G) 
3 
(AE1- 78) S12M Seen saiaag) 
FSTMOT ony ap) 
MITE 
05 ¢ oT a TMOTD 
zeb (AL2- 20) _OVCYL & OVCYL 
fbr an) £088 T. 
n 
Y 
OVEVED  tat2-20) 
FOVIXPL. (xxx- TF) ARST- 
(AFt- 4&) 
KOVIXPLO (412-20) 


(XxX - 98) 


(1X - 6C) 
OOOL- UD) 
ODO 6D) 


* SEKGB 


(xx-1E) 


pQ_#SOKGBD_ 41> 25) 


SLNMGE (XXX- TE) 


MIB* 
a4 sop XLNMGEBD (AL2- 2D) 
L£S279 
G14 
44k 


14 


KSEKGSE f 
(000-6) gee 958 06 F 
(XXX - 6G) HOFVOEH TSS p 


STMOT ros 
I'1i47 Ga iP 
POViArSA U8 


(00%- SA) 
(AE1-3E)> 
(AF! ~ 3E) 


se MSSKI 


TAUP (XXX~3C) 


AXX-3E) 
(XXX -24) 


SEEK CHECK DETECTOR 


JIRBGRESE 
eee 


FOXA 2901 3 


abe I Ete er |UsIT SU LIMITED 
8 a 9 10 i 
| 


@°'VEOL0-06Sr-dE08 


St-Ol 


(AXN~ BF) 


(A83- BD) 
(ADI - 68) 


(ABI-8C) 


(AB3- BO) 
(AB3- 88) 
(ABZ- BA} 


(AB3- 4F) 


(A83- 9B? 
(AB3~ 4D) 
(AB3-40) 
(AB3-4C) 


{AF 1- 9) 


uP 


BUSY 
-CAR 


BUS§ 


BUS Oo 


4 
2 ENCARISO § (AH2. 26) 
oT 


M60 % 


13 
pe 
(Xxx- gE) uP tl 


CN4* 


nf2 arustalin. | 


‘oO 


—— 


GUAD O-FF 


ar 
eri 
ar? 
mats CN44 are; 
aan 
L504 930 
g io 
*CARI fas 
37 _ |owzee 3] 
£504 830 £ fhe | 2b ace 
COMPARATOR 
4 a A 6 


(AH2- 2E} 


3 '(AA2-5C) 


Eo sel 


(xxx- OF) CYP 


2p 
(KXX-6C) 
nec) 2 Ta 
O1KK- 60-44 ‘ 
COMPARATOR 
At 
f 
| | es 
eT) 
| _ 10 ap 
[= 
Gan 
aT! 
(KXX-6E) | | 9a! 
| |. a2 
COMPARATOR 
me3 
i5 
= 
B 
: 
i 


? a Vv 9 
M274 mene 
ca@t- 20) —DiPt m= i sa°)pas 29d S08 ga MI6* 
7 i B15 LS00 
(AH2- 9B) £04 GIp pee: 
CAEL- TE) Su 
YL. (aDI- 78) Peart 
(AQt- 70) El mean 
PCARS 
bate = 
f PCARCRYS 
COUNTER 
Mita 
£f PCAR I6 
SCAR 32 
+} DCARSE 
2p ‘ a?) PAR 12g 
ZP (AXX-5C) aaa 
= (XXX-5C) ana 
(0000-50) ee 
PCARTR 
rr oie Tae 
COUNTER 
MIS 
a | PCAR 256 
PCARS 
P| os 
| lg 
| gg 
(AFI- ge) 2&8 - CARI @ Beare 
— (XXX- 5D) REV i 
5 H2- 
OOOX- SE) ( XX" - 10D) PCARCRY 2 : 
COUNTER 
+SV 
fj Girerne eres 
OOO 5A) 
(XXX - 3A) 
Big , AT a ravine iets) 
ef we | om | te come tes 
TT TT ee. Fr? 
? | 3 


\AM2- 2G) 
AH 2 - 2G) 
(AH2 - 2G) 
(AH2 - 2G) 


(XXM~ BD) 


\AH 2- 2&) 


(AH 2- 2&) 
(AH 2- 2E) 
(AH2- 2E) 


(X0- BE) 


(AH2- 20) 
(AH 2-20) 


He 


EE FUJITSU LIMITE 
ié 


NEXT/PRESENT CYLINGER 
ADDRESS COUNTER 


FOXA 


9t-Ol 


@° VEOLO-06S¢-de0g 


iXKA 100) 


(Q0f aR) 


(att 46) 


(AHF af 
(AHT- ao? 


CAH 106) 
(Atif #60) 


CAF 40) 
(AH dt 
‘AHF aD) 
VANE 40) 


AME - 100) 
,AHE 100) 
CAREY 400) 
AWE foc) 


CAHI- dE) 
{AHf- 4E) 
(AHT G&} 
(AHf aé&) 


(AHI 108) 
(AHT- (08) 
(AHT- (08) 
(Ant: 108) 


(xxx 4A) 


rd ; , 
+5 
Mate RIS 
fin 
“> 0 REV (000-24) Ov 70) £2 ~ 
(ou 7E} 2232 03 
(AE? - 2D) 
CAHT BE) (XMM FE) os D6 ot] mea 
Coo 7) 228 Osti sg e 
D tne2 20) box 77) £24 A pee 
Ox 79) 20 a 
7 oF 
0000 700) AUP 
RTAGSI 
rwkOye Mra 
us whl D . Moet 
¢ Z R27 
ig = ee 6 100 1 
« D*, 
Aaa 4 
0 
ENCARSI2 
‘ AR OGE 
MS 4 
FCARSI2 i 
PCAR 2564 | 9g] 
M520 
mest 
on ~~ 
OA 
- FULL ADDER oa NN) ee 30 
4064 
MHZ4 
MRSA e. 
Ai sof \ 04 
#NCAR 128 > 03 Lae , 
tNC AREA - | on | Ss 
NCAR GZ . 
NC ARI =: | 
ts =e Most 
PAR | ca. (PS 
ECE | . A?70 . 
PCAR 32 i = 
PCARIG | itd 
Me74 
09 
od 3 pe 
ad Aze as 
Mate 
04 
rica A28 
ENCARA - 
ANCAR2 
ae 12 M674 
ARS Tad 32? pe 
Tare *D2 
PCAR 2 
PCAR ; ~ 
532 ‘03 
PEV are. - 
* 
FULL ADDER 
2 5 , x | 


Mats 


L504 830 


QOOU 6A) 


(xa 6A) 


OOXx- 6A) 


GOOG 6A) 


(X00 6A) 


(XXX 6A) 


Q006 88) 


. — : les 
M40* 
M274 MIT 4 £2 
or o2 10 
SGA R29 OF] BIS 
: tso¢ 08 
Ooo 7g) £2! 
Cee 10-0 (Aor BA) 
(AHF TA) 
22246 #5 (CAA? 5F) 
Mali 


uy 
t 
CN4 4 
oF Pa D 
> ot > 2 (AAZ-50) 
| 
(AA2- 50) 
(AR? 45D) 
L504 A30 | | 
aiq2e 
0 
£04 AIO 
Ma2% 
09 
L304 A30 
M424 | 
? ' 
ft 1> 40 D rr ieee) 
L364 430 
fae 
2 12 ny 
> 33 (AA2-5é&) 
L504 A320 ee 


ola 7 ~ TBR EL FITS LIMITED 


0:0 apt -88) 
(AE? 2G) 
(AFT 48) 


CRXKX CFD) 
xxx 48) 


A 
H 
2 


DIFFERENCE COUNTER 


g°“VE0!0-06Sb-de08 


LL-OL 


(Ame ag, Brice 


(yax- gay SINK 24 Te 06 
* Sc p = 
(ANN FTE? + 
> 


CXAK GE) UP 


p 
1 AE IG) WROT 2? 


fAFF-9G) 23 


Hscbol oe { AA2- gd) 

AM: { Aa2. 

iSo@q Ff5 {Agi 7&) iSO FIr5 qe) 
(AFT: 2A) - 
(4682: 2c} M3et 


te >< 


(AS? ZO TART 6G) 


MATt “4 


(AFI 7G) (uxx GF! 
. (xNWN 20) 
“f y 1804 DS 
é RP5S2% RPSOE 
LIN 5 it (|e 
+5YV 
g(a a! 2¢) 
(XXX OG) 
oa RMS5 RMIS (XxX 9G) 
A2s A2s fT, 
{Aa? ties 
{Age TF? 


(XKK- 4A) 


i304 07 


isoa 0% 


{XK PPE) 
(Aki-T7E) 
(AKxr- JE) 


Qo gE) Tue 
(xu - FE} 


A 
J 
| 


SECTOR GENERATOR 
SECTOR COUNTER 


ea e Bot ee Poe ek lle ean ret ar. eS PE as Pa 
biel Ue Eta zee PUT sy LIMITED 
A} 4 a > é 7 a & + | 10 FOKA 2301 3 


OILED ASLPNA ie 


yaaiad QF) 
HaX aI LINW SOLVGLIS 


Pi tate 


+ ‘ Ht i 

aad SG, § EET heat cae! LT 

Lt | mi mB ue ma) 
' 
+ 
| 

(Hi wxw) Taw 

AGe 


APM fhaliine 


; He bv JAY es othe 
4 ?y¥y) TT Fi MUS 54 Jil 
Cape Aiyeto ae Hy nT a (Ua avl} 
AT Tar (ve 
’ t 
Ae cls TTT FAV. ( se sce 
- . $fle} bore Tal a on! 
VOM TRADE Gut 
i ie RR 
iar 1 i Ta 
vo PE rep, H YoAG vA “fh 
dine Aad BEE Ep aa 
Paes ae ZL a 
Rn ape STEro i ii 
MIM TEL tes 
| | SOV BA bot) 
‘ rare) 
i vive 
' 1 
7a ; m 
rT A ae 1 
OVIL) be : 
Cte yt} oa N) Jivi 
Ch bMS Ty Towa dh # de) 
(wi, om 
PAATY : eb 
“ two? on Hiv) 
an ava a inva 69% F460) 
ft re , a , 
1 a eae tow (US Ft) 
if ‘ a i 


C4 4 iv ud 


Chan tas) 


AGA 


ily" 


weedy 


VF 


(a4 


(HY 


( det 


tHY 


(tig 


(OR FivdC tA xy) 


CL 


COL 
( 2a 


(vi. 


twit 


ES 
eye) 


MXX) 


dad 


75/t vd 


Pty 


vir) 


cv) 


eve! 


Loam 7 


g7site 


{Augy) 
tLe 


bey 


PAGLYALG 4 


MAG * 


if 


(7 sty) 
—( te tar 
Ha 2 ty 
~ (95 wy} 
Te faite 
YieAS PE oo 
ot 
RPdt 
ViGiai 


BO3P-4590-0103A...B 


10-18 


g°' VE0LO-06St-dE08 


6L-OL 


a “, 3 s 
ae mis* 
A XRG ia 
: d F (AFJ-8D) 
(AD1-3D) ac PRESS if RWC oe Bah Aue aS 1-8 
1ADI-3D) : (AE f- 10D) 


mi5* 


x 
04 
a . a f) : oe - 
g Bee ALS eee 
. {AL2-7B) ; 
; rR 
1461-40; £82) (AGT-10A) Gal ead 
(4Df-3F) RTZE fAlL2-70) 
‘ : cna* 
CAF I-5D) SO (AA2-5F)s 43 
ASKEPR | 
(AF T- GE} LS00\, =e 
FI0 CN3* 
467-1001 B38 ie | 
ASKST (AAZ “30, BY (AL2-7D) 
> Col ae Laer ag | | 
iADI-7E) mean SI —- 
x ma 3% 
ioe? wie > 143 
39* (ADI- 40) : soe it SRWCK3 para. 2a) 
oF ; : PT r FQ 
= 06 «OF 0a (AKI: 50) 2% 
(AL2- 703 
(ADI - 4c) WEL Q fo iso4 08 
+5V Rwac maa* 
XMa- 3A) oO 
RPA Tg ( SKERR (XxXX- FA) RWGe i L800 \ 08 SRWOK ; 
(7 fAF?- 5B) “4 meT tol Fg (AL2- 2A) ’ 
D = ; (AM 4D) (AL2-9D) ' 
a 33a} * 
CNA" — 03 aap mat* . a a ftoat CNa™ 
| ; QOOOX- BE) — L 
(AA2-5C1" 17 eek Ht 02 aq > MULT (xxX- OD) oslers Po AWAT > Ii fAA2-SC) 
é 22 ‘$04 830 L804 B30 XWENB os awt-20) oes - J 
. +5V 
M50 x te lia 
DVCK ‘7c 0 "3 babs Mi32* CP ex 2@) 
(AL2- 9B) Pee 2 . i 08 WENB QUO 4G) . 
£ (AKT-5C) pee 236 f2 Eee, 24 ie EN (AM2- 20) (xxux- 5D) t 
$04 B10 
WGC 
(ADT~4C) £ meak Mtz2* 
05 
= u od vt > 1a KT RWD 
* {API 700) 
vagt-waj BUS pee) 
LS04 810 
+45V 
RP41* 
—- TRWD OOO 4G) 
i (AFIt- &@) 
cna* 


(AA2-S5C)) 48 


ms2* 
oF 


08 SRWCK2 


C26 | (AL2- 2A) 
ie fO90pF Rip +5 Sar (AL2-7C)} 
(xxx- GE) 
(AF I-7G) | u 
(AF I- 7G) 
ff (AF T-6@) | 
(XXX- BE) (XXM- OF) Eve . 
Wt area. a ~ 
we FOULT DETECT (1) 
tH 
aa is aii uae 
; aes = u oF S a oe STE ee : —e 
3 mp ae | FUSITSU LIMITED 01 / 
z 3 4 a EY 6 ? 10 FOXA 2901 3 


i 


t (062 wxds : 


YOAVOIONI ONY 
YaLiSiozyu INV 


(F#2 fay} 


ol 


O14 bOS } 


(49 vwah! 


F 2 
2 af} 


sow 


iH#2 -¥ye) 


1.27 wee? 


ide add} 
(4, 4? 
vst wey 
t#h sate? 


isl why 
(G4 bt? 
(Io kW) 
(J d4y? 
(34 wrvho 
{4 ty) 
(ad vak? 
ivi it} 


fad iaue 
(92 sau) 
(92 0s ise 10) 
(92 sap yiao 2X) 


[9h itv) 


YWIAGS # 


iiwds 


HALA 


PAA YE 

O¥ Mer 

Ea Mat 
¥ 


ee we 
24. )M 
eel ef 
fale 
24 FL I 
232.) 
S¥ILd¥ 
i ee aed 


AIAG 


AIAG 


(aay) 
OFS 
sev 


ei37 bos 


6? 
90 a 


YloMae 128 sa) 


192W Ya Toa * (8& chy) 
a fOW VO9sS 
ove 
44 tf GUA Ase 
avi? S20 rr] 
“Pia 90 “gost : 
co Ta a 
byjmae (SO tI) 
5) ee ey eae 
0 
voy 
ROLY 
44: GOD 
yies xl 
Cass 
“Tao gaits 2 
ad re 
" 
al i ea aosie rr 
40 
¥? ry (id ex) 
Td Ue SAY 
€f : 
j TN go 63 ie aie POs} 
 ¢ PL 7) 17 NGOS I iu ra 
véow , 80480: | ° i 
wIZW 60 vO £0 
bint oo) : 
OEY ee 
77, ee 
“A : 9 s A ’ 


iH i tie HNL 
FFIIGOINe 


F200 7 


* . 
4 
~_ 


* 
v1: 
~ 


+ 
a) 
2 


~ 
> 


s « 
f| & 
i) i) 


4O 


re 


. tuae 
. my gt PAod oe 

té OQMIVLAL SE 
Yet Jac Lat os 
ti GaouWN Ts ae 

10 Gdo¥}s 
awe diowre (9% 
we bromay te 
iD syomy a 7F 
"SO 


o¥ OMY wih 


Iwowye OO 
TyoTa yg | 6 
Pera bore 
i) 
LOWEN + 
vat 
THivoay 2° 
Pitvsy vie 
Tonya: 0 
iver 
JO 
ws? 
(40s 
i 
yn 


PHIL IE 


ffrt 

OL) 
ith! 
#7t 
fits 
reed om 
wXa 
we) 


writ 
Aw) 
way 
way 
gry 
VA 
yah 
sin 


BO3P-4590-0103A...B 


10-20 


dq VEOLO-06St-dE08 


LZ-OL 


= 


oeAX AF) MBYTCE 


uy gr Le eee eee ees 


MIT Kk hOG 


: ATSIx 
Se OEE 

fxxxX Set - vase NOE 

tage ac; Re fee 

en ne SOUR 

Tage 
Te i 
tw Ay] aaa Py 
frups oad + Wind t or 
504 &fo 
T 
f¥NM 6F) UF 
A115 {2 COUNTER 
of 
CAO Qty ae + {S08 o3 i XXX=%G) PWRDY? 
a 
O? of Bf4 
AWET Mere 

s Ae ‘7 (re 

ALS. (O8) 408 

‘ADs. af! AMSH or 

+oV 

aE eee 

| 
cee *BYTCL 


(XXX 3A) ATL: 3A) 
(XAX- 6D) (4AM2-24) 
XXX: 9A) cam? 6A) 


(YAN FO) 
(ANX: bE) ne 
fA: CXXX: 2A) 
oa (MEX. PC} 
ixX33 AG (AOr- 4a) 
? A3 4 aA 


f4lOF FE: 


MTTA A 10 


FAMRD 


i4tkK i 48) 


(XXX OE) BM BYTCL 


SV 


MEF R 


o4 
tOoweoyt * 06 PwROYZ 
(Acr- se) Eomeors f~) A\sayce _ewenre 


& 7 9 
M27 eeyrci 
f2 (wan dps 
ye 
* StPLY OexKx- BF) 
rat 
+ 
AMEC { Amt Te} 


(XXX- Bad 


(X¥K- 7G} 


(XXX - 2C KAM2- 68) 
(ANN -5EHAM?-7D) 
CXMK -PANATI- 20) 
CANK FGMALZ- 28) 


a 


A 


{KX K- qr} * ByYTCt 


EXAX- 6F ) monde 


%SiPLG 


PWROY? 


| 


t 


ot 
om DS 
9 


OF a 
REGISTER 


MER: 


=> Cb 


SOd KIO 


AIF? A 


o> oe 


S04 810 


Edel 


a St DATA 


VFO CONTROL 


{X45 SF} 


REBATA CAM? tei 


LOATA Fam? 6c) 


fOrT tame ee) 


ae CAMP 4c) 


FLEOCT'? 
CAMS GF. 


Ct} 


FOXA - 2901. 3 


ae ea | FUSITSO LIMITED 
40 | 


a 


C201 


gq VE0L0-06Sr-dt098. 


2 V3 4 Vv 5 6 7 8 Vv 3 fe u 
(Amt af) tErTE 
CXAN TE) 
M76 * ACA €Byrct 
(AE? GF) 
VFOF 
! S (XXX 60) 
(API IOC) amy 9G) 
€ OUNTER 
ABO 
DAES BE 
ary ot ae ee 
j MbE3% 
tamr-r10)} 
: fF 
teva oe, 7 UPS Cam? tte) mE PAPI. 100} 
: (Mex fOA} 
Vane ae eee 
WOAT apr foc) 
ae eG RE 
CxxK 26} 
(amt. 9G) 
(axx FE} fAPf- 100) 
C4A2-8F) 
SYCGT : 
Hae wis WE NE (Aart roc} (AB2-4C) 
{x9¥ Ag, (4a re) SLBATA 
* , M63 * 
(Amt sre BE - 12 * PADIP 
{X40 BE) f 5 tAf&r 100) 
(Amr rip) LLOCTF as 
Alagy RIF MI¢ € moor 
taka 8c 2&9 ff 5 £2 eed of o2 Le 
° Bssov \or 
iSv¢ o8 oop iS04 D& : : 
pars nue (AAXN- BA) 
(XK FDS 
(XXX - TA) 
16y CRI29 
3302 | Og 
teas ae 
VFO CONTROL (2) 
Bla: : "1 revgeokcwen) eneet. ls en 
a oa FUsiTse LimiTen| es / 
7 j O2r 
i a leat et me ar | FUSITSO LIMITED) 02 
2 A? 4 aN 5 6 A ? 8 pay 9 10 \ FDXA - 2901-3 


g°"' VEOLO-06Sh-dE08 


€c-0l 


TRM IG 10 


Ct 


RPr3* OA 
[ 
560n 
8 
-VE 
a RP3S6* 
. bade 
3Y of log 
L_3 3ka] 
F (AP1-8C) —S¥MO 
+3Vv 
CN3* 
- R39 
[ i 220n 
(AA2-3F}. 47 € PLE 
aa [e - ll R57 
-— 330n 
CAPI- 24) TYP 
cNa* 7 3 Rs RS 
ee 7 691 66 i. 
(AA2-£B)1 G4 RAWOT 
f (AA2-5B)| C3 srawoT jt 
u : ie 
820.n [B20 n] 620.0) 820.0 miag *® 
“S2Y ta r 
8 
RECEIVER 
= 1 2 A3 


R58 * TRMIG- tt R60 % 
3300 Mia 0 3300 M1A3 
(few) 
x * 
Mia3 VE REFP 
02 
ae FING  ( AN2- 10) 4 
NE AND SIC 
RECEIVER 
—DECT | (aN2- 1D) 
ee Ane 1B) 
ROO 
fk in 
-VE MIaa*® CHt 
13 
12, » ee BLOT CAP I-10) 
RECEIVER 
LJ 
2FEYA mia * 
CAN2- HE) — Cer 1a 
St p24 F 
mras* 
RPIE* | p> 04 
L__ fst Z N 7 
Os 1S5ka 
-~VE os * 
“12V | 
RAWDT i5ka | 
CAPT-8B) Os 
“T2V VFO PHASE COMPARATOR [| 
H 
ne OM 
mater 
a eden” ee meee | FUUITSU LIMITED 
4 aN § 6 A ? 8 ran 3 


10 | FDXA— 2901 — 4 
I : 


ve-Ol 


Gd" VE0L0-06S¢-de09 


id 
atu 


tov 


C35 +1 C36+ 
33, 


33uF 1a F 
- ay op a oe 
cows Tait] OV Vises 


C39 4 
3 3yF 
(rte 
fd 
Ra? ttn 
f ite 
ANE-~ 4003 zine 
-INCF 
GAT AoC, 
R5 aed 
27CN eran 
-VE 
£ oY 
PANT~ 10D) ~ DECF 3 
DECE I 
(ANT 10D, = ? 
Mi2dg 
RPIAT 
| 
| 
, HELTSA 
(APt- 8C) 
(AP1~BC) #VFORS 


CIT +| C384 


RITZ 
470n% 
thy OTE 
R72 
CELA wy 


r00n. 


<VFOFS (APt~4 


+VFOFS 


B) 


(API-4C) 


(ANT -3G) 


CH? 


RV} 
a3 RB} 1000 (few) 


TRAY - #0 


RAG 
fen 


(5365) 
E2iu 


Vv 


aro art R46 


rel 
aN 


VE 


veviseditoed) 


a i 
.9 


ot 


Mf 53 


MIA SX 
" os 
B00} ef 023 BE BFETA (ayy a5) 
Mid 5 4 TRMQ 


re ee 
10 


TAL 


VFO CHARGE PUMP, 


wT 
Fusrrsu uimrrea[®: 7 


1 


* 
BIS LZFEYS (ag1-68) 
(Ab? -9D) 


N Zz Pp 


vco 


FDXA— 2901 ~ 3 


g°VEOlLo-06Sh-de0"d 


Gc-01 


thal 


MI5Z 
4ear toc} ALT 
} 
Ani ag) _VFORS eee 06 
“Wane Genesee dt 
HES A 
D2e7 
1A tt 


AVIdT* 


shad BC Cyuxrx #B) 
ak Bee (AOL £0F! 
SY 
Mab + 
FRX: BC) (Aart fF} 


(ANT: 7G! 


fear Oe! 


Vv 5 3 7 8 Vv 9 10 rf 
a 
TRAE 10 Mags TRMB 
Alain 
VFEOCLK : BECOLR 4 g5s cap ican dor) 
a 
e 
J 
0 (AB? SCII(AAZ f0F) 
* 
* 
a 
* (AME 7E) 
_€F 20) 
2 iy ee 
(ANF 2F I tame FD) 
CXxXK 1G) (AM2 AD) 
Caan Fay (AM2 80° 
1 
(a2 3) (AAT 38! 
(AN? AG) + VFOFS t4NZ2- 2G) (Am2 &¢! 
( {4N2 7) (AM? AB! 
, &F} 
“stad (Xuw FFI (Ae & 
MISA on (XX TE? (AM? BE! 
tev 
Eon Wi 
rat 
f?f4 
PST p 
8 
mirage = am if va # = 
rer ag (R04 FHF) 2 WOP t 
2 . % ol 
| (AGH HE) AALS 
bs I 
RP??7 é OO} f i if 
Ska 
O85 
-F?¥ - F?V RI20 @70 
CN osFn (AS cS. eres aia 
[ee ae (3W) i be is 
— ~f2v (3) (3) (3) 
(Aae 30)! 30 
zt 
| 32 
it een ook 
(ART 2G i 
C30 
O 33k 
CHO ¢ 50W) 
B mt 
VFO DADA SEPARATOR 
H 
jeer | ; | ; iT 
me Se bate TY nee ea | UIT SU LIMITED | <7: 
& 2 5 & ? 8 A 3 10 


FDXA 2901: 3 


92-01 


@' ' VEOLO-06Sr-dE0d 


uJ 


! 2 
(axx suc) —2ELt8 
# 
Athy par RKeQee L7 
rerceg?d } 
set SS — ao 
KER) of 
faa ke ad 
: i 
| £54] 
O45 
hoy 
TRMIG 
Miszek 
Pi SEER He 
Cea FE? roe y o¥ 
pha bq EE ge es 
(arr xg) THEA? 


1 thka x4 


fain? ffOe 
MtSax MIZEK 
oe og 
#3 
F2ag pi 3 RRS 
z= Chae 624 
ROOT lor ve |u3 
+ q 
| | Miabe IMMG fe 
: oa 5 Y 
on. for OY 
Sta uw O5 mf 4 


Os 
f2v 
boxe ror, “2LU8 
REPS 1oF loa 


| 
L ie 
ait, 


fev 


MISTY 


(AxXX 4A} 
(XXX: Gai 
| (Ska ng 
O5 
fev 
A? 4 aA 5 6 


PF ETB 


t VFOTF 


VE ORF 


? 4 Vv 3 id 1 
a 
TRMG 
MIZTX f2 
fO2 4 102 Y 
Lr ON (xxx 90) 
R28 jor 03 r 
7 | 
| S5éha 
Trem? P5 
MIS dev 
-2F 
c 
M1384 
tz oy *2FLTB apy ae} 
0? Ae 2FETS paper tA) 
{KXK PAI 
fara FF} 
' Cxx ¥-4dAD) 
oO 
RE 30 FAV 
fina oEEY D 
ae pala (AN? tip) ~ZL£18 
7 Tt 
2": fwax 408) ete 
| coxa sort 2 


WOR Apr 6b} 
-woP 


(APH Bet 


mare. 
i (APH af) LAND 
PP 3tlo2[03 lor joa RP32 |vq [o3 Jor Jor PP33 |o3 |os 


fSka sy | Fok fing | 


04 05 
-f2V -f2y S?y 


TTL 
WRITE COMPENSATION 


4NO MFM CODING 


: 3 % “% resized wef) | . 
aiartm 


ST — pee FUITSU LIMITED 


10 FOXA~ 2901. 3 


a“ VEOLO-06S¢-dE08 


da 


'6 
6 f6 Les) ts 


ABD. Ray 
‘4 
ne | ce aes] wee we za] 12s 26 42 | ju2e er 130 ast 32 | 433] 439] 1035) nse as se 139) MA? 
Oy 
i 
Ges] Gees] Gee] Eo} [=] Gee) Bee] ed) Ge] fe) Be ‘ 
Ory 
té ré t& rf 
08 oF es oF 
LNCB? 16 
4tuar t 
12 2638 (ev) MA23 MIZ5 MieT M28 Meg M130 MI3? M132 M3 
i) 
AAS FE hee 08 
t 
AAe@ 6, 


+0 56°C66 
Tp Fk 
(168) 


paix ed 


LcOl 


Go Fl 5 Fa 
fl | dd ais of et le abies on Jeee eo joe or) foe 
AA2-3F; ay f & 16 a) r& 46 fh 16 ¥6 


é ¥ 
a 


+C45~ 655 
4 TF MI50, |[MiSt) [MrS2| PMISSE [MrSal PISS] ymiSép [Mt57 
(76¥) 


caP-10G) ¥E ae: aes eae a a es ee Ee 


A 
R 


iE 1C POWER SUPPLY 

|_| H 
eats. od. see! 

or Sec al — a edad he ie MIMD |e 7 


> A? : 4 ran 5 | 6 A ? | 8 ra 9 FDXA-- 2901 3 


8c-01 


+e 


<> 


Gg ““VEOLO-06Sb-dE08 


‘a 11 

; 8 VV 

vy: ~ - 

hee dep (N& 
Me ao i. 
t +7ay _¢ 
| EPs aeiei? 2H 3 et ee me ay 
we | ft >a I Ri aR : OF 
a? 7aRTN a2 
Va re | . Ore (RBI 20) a3 sf ( ¥xx TF 
rs oe : 
SESE Mahia ei OR seme BAL: HE) | 0 na 
- : 1 >, . ry 
Pw : a wa Sar app ites hes PHA ; Os 
tada & O* {8Br- 20) : +5 \ 
| 94 db (xXxe TE! 
06 
ARIZ : 06 : an 
(aNd PE) Spence oe a7 fi ; 

RENE ea Bs SOF BHARTI (601 88) | 08 g (XXX 9G) 

| of RHARZ ap! 8B! ae faa] ct e +) og ft2Y act 3G) 

bE DOR oy pete alah s (Bor FF) | oF > 5 (882 456 

RRS (ht 661 } 0) H C2 ‘BBE 4G: fO 

See es + WKH os yas it Al eR DD: 

¢ ' : f > 
ito ean j eat ae ger 48) ve 
aK E ' fe ze 
: i Berg aran : 7 ‘ . Be ” Ff } 
CY >? 56 : bp) 13 (REE: 
el (44 98) f3 ND ya eo Ble Ray BE! 
fd ; CRIMT ay 
are AWOTE Sa } booth, (Aa 4 ie 

YOWROY net Get 15, 1Rar th) iS ee . | eReroN Ree ars Mv 2 a 
SE Ge. “ 4 1 i 5 

SEDO (HAD Fhe i a NPIS Sot, Sosa ie el eee Re (Ba 3b) | 

mea RRL oes ec st 16 =e - al 

i — CePt FE} f | CWORBP  s gigd tue) Oe? 5 (# 

LUTATR isi tg aK bea ee a 1a WILE: ie wo (e/W! (BEL 108: 
é ‘BAt ¥ : 2A RAS FOA: Ox VEE (Pew ne ie 
Pt od “3 he | OWDRAN (BHF 1083 Og STE TT) (RE? 

Ont | Chest acd a7 is CWO RAN : Ese ws (Bor 08) 
has ay movre ( HALE FOC! voc (R/w) (R 4A) 
< fee zi pod re \ f FF 
thy NO ahs Ses fo Se Bint BPS oe p-3 US (R/w) a) 
: ae FE: 4 ty | 4 tS AE (BH? 4a! oF : ara (Goer 
aS) a (Hee fA) | “4 : ee WO LRAW) pry tps 
it eS O2L ie FA) { x av Va FG! ay aa TL 
| 26 : a ee er 
. : fy » by . 
fps. . . 4 | 
y amr = Bie fA | ag HS 2 (&/ w) (BOI 10@? 
rae i . (3 I CSI RWl BOF fou) 
fev ake WY eG : is C=) ae ; 
os ee OS tap 1K) a? COO LRT ADE 108 
ae Bt pp ¢@) ie ee 
: ya 
f 
4 a 2 (RH? fA) Tl 
(WYNN 3D) i? Y 4 
i sa t¥ ax YH} ‘s 
Ny ¢ ry iy ¥ 2 V6 {Beg Fd} (&Cr 3G! 19 eae 
ENS “ OA ae tes 0 
eee Ee ia EAR? re mere mae ee zt 
18 ‘ (8Ct BF 22 
60GB (BER Bb) 44 eS ae VEECS) art 110} 
A IGRe ges GA) a0 Ear a . oa eee met Sard 148) 
+iGat i Ae F KE! af ‘Bea PF} ye VEC {St 1 Bet FtO? 
i usfs) 
a Ve MHT 76 (Art tte 
vF IGA! Are Oey a a BHA TOF an we CS) 
| g¢ seman (He TF) og el Dx «Ss! (BEE fA) 
: f . , 
AYTCL RED? GR) ah pa (BGt 104) 29 = Dy ts) (err 7B) 
Ree HS2(S) 
= ONTRK 70 (Ser «78 
PROTE, 2) ppb: poe ay (Gr SE) : — WS ES) care FFAS 
= ¥y 9 (XXX 98) ar 
a6 (Bar Ff) a? oa 
ay ell 
ay eal (vex YOY se ; | Ov 
* Cann Gi 0 ? XxX 30) 34. iEMX FG) 
{@cr- 3A 
(KXX- BG)OXKX 5G) 
(XXX - TO) CX KX 9B) 
(BOL BHIEK XX 9G! 
7 
- T LIN 
ie eon | | dul CONNECTION WITH CNAM, 
: i ! 

5 . shat #4 ’ 
aa | | TINM AND TUZM PCA’S 
eet al oe Sor aaa 
pee } } ' -_ 2 j 

: | ee ae eee 

; - a — : ; IT 
ee mee FUJITSU LIMITED) o> / | 
en ot tthe oy] Te fit) ye a ae 

iG FDXA - 290) - 3 
8 aN 3 | 
oa ? 
4 LN 5 
A 3 


t 1 ! 
| ! : 


gd" VEOL0-06S-dE08 


62°01 


. 2 aay 


TURP 
A DOHA ¢ B82 -16) ixxx 104) —L¥P | Ceres cee pulp: MAaPt ae cease 


{XM FEC eae BF! 
(Xxx: foA) LE 


(xxx (0A) LE 


o2 : 
2s (BAL 7B) Os PHA of ice 5 02 13 {> 1 ozee ws aC 
| (ora | O3b cy 23 
LSra PewRoy | 
(eer. Fo) PWwROY peg 
Tel? ee 
: - MSG k Mak an , of 2 
a r yp] 
te ae isn — 22 D028 (882 1) 7 
tora (ecr Fo} MEST , 
: . QUAD OD FF ie 
/ | : om oy a2# é 
} wet 


| 
ne er 93 STSPL Xx”. 20) 
| | we — 7 i (382 9A) 
ae PHE = ob | 
2 ‘ - ry peo | 
im a7) 
F CNS 
7TRM Sf CNS # 
| MIZ* 45 ‘| 
OMFi o2 Y 
vf ' 
(@Af 3D) ts3”) p03 € TMC | m= Md, css 
mc {882-1D) 
M2OxK 
D 
COM ¢ BBD -iF (ang er) £MeT__o3 234 S024 __BEMRT ges 58; 
tS04 Cee ar? 
1 eCr 70: LwREY a 
Maar Ra +5y 
ya Ato 03€,, (SOR 
(88D TA Br aye 5 | > ra 
cpce (X32 
faxx soc) —2DZE2 (S74 
i 2 ALOM eee tr) 
E (XX (0A) —e = 
on (X00- (0A) TYP (ee Se 
TRMI 
14. CNS 
, e m fO 12* D 
DL @ D tt * STARTP | | 
(882 5q1 SST! arr Ye a7 Ye aay = "9. (BAL 30) 
j ise isva | ; | 
og 
wave as cir® 


DC MOTOR CONTROL (1) 


mE FUUITSU LIMITED 
10 


4 1 2 A323 4 a 5 6 A 7 : i Geran 


7 


0£-01 


dg“ VEOLO-06SP-de0d 


a, 


+3V Mi24 _ 


R454 
3300 


Count TER 


ree 
Lay 5 a oe Lif 


rake FAY 


what ip) SAME 


+ 


OPHA 
* OPHE 
DPH 
* 4c DM 


{BBI- 5A) 
(8er- 58) 
{ABi SC} 
tAR? 56) 


CaF Q37 
22 AF 
Ci&F ll 
pon 2399 
Mig * {00k0 
[2) 
| Lx as 
0 a 
£330 
5. beth 
Cf) 
AWVRTN 
1 ? A} 4 


3 uF 
meow) 


FRM} IO 


PWR? 


(BC#- 70) 


Ct43 


VY 025 


KCTCLI 


CRLMT 


(BRT 435A) 


CXXK- 7B) 
(ABt- 


3F} 


fq 


‘3 


fo 


CRLMT 


TRAM! £3 


'5V 


¢ Vey 
Bat RAzd 
fh oa 


yt 


(BAR FO) 


a34 


(HAT TO) 


(BAT FW} 


(BAT- 70) 


(BAI- 70) 


(BATt- TC} 


(BH3-6F) 


Cc TUP 2 
{XMM CRIM KR 2EIEXAA- GO? 


{KAM - GLVIKXY 


a Vv 9 
+5V 
44 ; SPE. 
: (BBL: 2E) (BRT 100) a 
Paste 
(AAR PA) 


ot 


OWE LT 
pt ca 
Mea Mis 
af > “> ue 
L104 iXte 


O3 7 od 
rteV 


R422 
330 


R472 
394A a 


Pa ot 
FIOGQ 


A 035 


Ws reused (rem) 
he AO rere ee? | 
San. “Vee revited (eae) 


as red nevi sara (hoo 3) 
Mate a cori 


“br do 
+ 
Rett? 
th ig 
aE 
{107 fae 
r? thse 
a 
a 


oc 


‘pat 
iAF? 
(Aetd 


SC} MXk GBI 


3G 
brome) 
fe r 


MOTOR CONTROL (2) 


FDXA 290) 


iL ers LIMITED 


q 


gq" WEOLO-06St-de0d 


Le-Ol 


2 3 
R208 
47ka 
+5V 
R354 
+I2V 237kKa R72 
Ct %) 27An 
me OF 
rriaf 
IRR 
+ov . 
Rifts 
ko 
Rite 
ka 
Mio f 
oF 
R200 
go 22K2 
(i%) 
p26 AN ~42V 
P2d6 
fOkn 
+5V 
R360 
tvgy 4 Pekan RITE 
(1%) 27kA 
AK, O29 
2 43 


Vv 5 6 7 & V 9 10 
R284 
47kKa 
+5Y¥ 
+5V 
R173 
2Tkrn 
12 Migx 
TRM 
-ff 
() 
TEST. (get-1C) 
ae (Reisgc) LSE 
al R67? 
8207 
On a 
f 
ct q os og PWROY 
R68 (BB1-5B)(BB2-9C) 
32 
2 8200 ~ FV arp (BBI-68)(B81-2D) 
MIT R36 
megs D388 fs0n) SV 
13 1 > i2 os i 06 ra 
+5V ™“ 
LSOd Lx 32 CNS 
MIT RHF — 
: {kn DY 
u 220-28 + PWR 15 .(BAT-3C) 
Lx 32 
CN7 
pee aa Maza META er 
Bet - BE) 
2 - it} So #R00N big leparac) 
( 
LX 32 l 
CNG A +24Y 
(BA1-7E)! 05 07 €Lnzay 
 eevenpaeess | 
C92 
O.t pr 
CNGX (s0V) ofey. 
tev 
(BAT~ 978): 09,10 €1 
Ley ee 
wie 
ty 
a (50V) +5V 
5y 
(BAI-7E). Of.02 = 
Ld 
+ C136~C103,C132 
CNIO* F 
[ ban 
(BAI- 7Q@). 06,07 
O.f ur 
pees, is (50v} 
(BAI ~ 7G) 04,05 €— 
a ee | 
-f2¥ 
= 
ee eT ll PD TY) CRO? 
a 5 6 A ? 8 A 9 o 


l 


FUJITSU LIMITED 


FDNA~ 290) — 3 


ce-Ol 


a" VEOLO-06SP-d£08 


CNO* 
(BAT-5C) 15 XWDTP 
L 
B 
+5Y 
R106 
i ka ies 
| 
(BAI-5C)| ft €+ 4+ WRT vd > 02 
SOD (at? 
c —— 
+ WRT 
CATS 
‘ we (Kw) 
(Aategp) OS So 
| | 
}. a 90: 9 | Ox (®/us) 
j 
R18 
100n 
E 
| oie 
(BAT-9D) 70 DY (Ww) 
a 
| Rr 
(BAI-9D)| 7 us (*/wy) 
; 
Ae oe 


—> 


ox 9A) KH eA 


(BDO2-7D) 


We 


(862-30) 


MT 


= 


SOQ (Hae) 


R134 
A5kn R352 R351 
147ka $ 1. 33ka 
MS™ -12V C1%) (1%) 
S 1> a AWG _ (BE 1-28) : : 
LH04 
R26f TR2 R315 TPs 
(Ska VF bn O 


voz 
+5V 
R3 2 R327 
39n> f2tn Mmq7 R62 we 
oO $402 
07 12 
S. 
RIG R352: SO04GH04) 
R297 
100k in 
A; 4 aA 5 


VA exxx- 30) 
OOK 7D) 


(BAI- 5B) 
(BAT~ 5B) 
04 
+5V fey 
Fa ¥ e102 
| 33ka RIVT 
; CY> 256 06, MO 3¢ka 
7 7 on | 224 05 ae 
| __ | gay —. ; 
(BAT- o) M24 
Os 1 > cé 
06 oF ca 
R30 R303 R244 (iMod) 
(1%) 
sel 
RVI 
~ f 
= (82-18) "| 
tka 
“FeV 
RIF 
rin ~4#2V 
O23 
15 ZASI@ _ ¢n2-18) 
TRM2 er 
M54 i i 
i 1 > 2 ae 18 ~~ (BAT-5C) 


SOL LHO4) 


(BAT - 5&), 


SO8LLHO4) 


cst Cw) 


7) ee 


10 


Ve2 


RIZ2 
$40 
*FILONT 


(BDe- SB) 
ye. 


R323 
£60a 


RFILONZ (8D2-SB) 


R/W BUS SWITCH 


HEAD AND CHIP SELECTION 


FUJITSU LIMITED 


FDRA - 2901 - 


a 


g'° VEOLO-06St-de0d 


ce-0l 


15a : R20 
(1%) im) F2eeF oon 


(BDI-7E) 


(BOTt- 7E) 
R427 C&S 
esa 3IOOpF 100 
f#%) (50) 
(BAS-50): 19 ef AMSH 
WG 
(BDT- FA) 
R324 
3482 
7% 
R334 
Praia 
CFS} 
R356 
3 f6ka 
res) 
-12V M78 
13 15 
3900 pF 
Pe 
I J 
exnfon 4 (SOV) Of ’ 
4320 
3300PP Sov o2 
oF 
(XXX -10B8 5 ‘50V) @3 42 


06 ta 


ee ae Se ee 


(xxx-10G) —¥BB 


fsov) 04 


4 V 5 6 ? a 4 9 10 ll 
css 
Rr07 O.0tuF 
feioL (Sov) 
RioB C59 a 
C184 Tha tka OOluF 
3300 pF R420 ¢ (SOV 
(Sov) M74 1000 TPS TP6 
of oF M75 ° 0 
a3 of SIG Z 
w85 CX -1E) 
or 4303 raza 7 ae Eee KSIG yx xe) 
(Sov) 100n 
ee 2 KS a3zrt 
R22 F300 pF 
aa (50V) 14 12 
c's C37 ; Riza 
22pF C60 
— a XFILONY (56V)] 1SOpF {ada O0.0tpF 
BDI- 744) Os (50V) ts tf ¢S0¥) 
(BD1-11A pRELLONZ 
Cio CxO R340 


6f9a 
o7 
vc2 
x R337 x R109 
~ 33n fees, «402 val jee 
) 
on D0 fabio) SWAT 2 ef >2% 
LX32 C120 Lx32 


0 068uF 6 
J (50V) 


TRM2 TRM2 cNe* 
TRM2 TRM2 TRM2 ; “46 -"5 . 
~ Ga “03 -o2 x * x x . " 
D MoT M68 M68 | 
14 M70 04 72 5 +RAWDT 3 £ 
doo | - RAWOT | 
fia)? ri 
c3t 
4TpF 
(s0V) 


{BAT- 58) 

TRM2 TRM2 

-85 ~ 96 R143 
a 

15kn 


-42V ~12V 


RI5S R56 RECEIVER } 
1oka -1Bka 70 
sour <2 Be 
15 RI4TS R357 ; 
RECEIVER F13a$ 3 76 kn 
-f2Y “12¥ -f2Vv 
-f2Vv 
VBR ixxx- 2G) id 
AGC AMPLIFIER 
PUSLE SHAPER " 
ee eer — ag pr] FUITSY LIMITED) O 
(cha TE eS a! 907 
4 és 5 6 A ? 8 a s : 10 : FOXA 2901-3 


t 


ve-Ol 


g'* VE0LO-06Sr-de08 


R4I td 
fo On oF 
VECCS) (BR IRI0CD 
A 
CNI5* 
RATA : 
vC3 pa Ved 
vec (RAW) 6 '(BAI~9D) 
vCt | 
R148 R27 R298 : 
100 bete +5V 
Riad 'h5kon ra 15On 
LOOK nt 24 5 
R333 M98 ae * 
8 ar? 3f6a a Me 
03, OF or & i 02 
R345 a See : C3t 
Ok 1 ©. TpF doakan 1200 pF S04 (LH04) 
(SOV) a (50V) 
Rie 
030 AN are tkKOQ 
e +5v 
C73 
Oba F “VE 
R336 sov) 
Be R20 R320 442n ROO 
oa) TEST 75 02 8200. Rati R412 
(B8Ct- 9B) a PRT (BC1-6A) Bea B20 
oo { 
Or Sy 
~7 
RT B 
82a. R338 < 
S Sitn 22 “ 
7 D2 AN D20 
RI5T R339 
Bk Stine 
-!2V 
E VCF 
i7 
+12V vez 


CTIN CT? 
O fur 
f5ovVi 


C8O.Ce! 
O tar 
(S50V) 


31 
ae Loy C130, C13 


Sat > 23ur _ 
{#0¥) 


m2* 
a3 1> 04 
S04 (tH 04) 
VEE CS) ¢Br1-10C) 
CNI5* 


VEE (RAW) | i 


BERET (epi Sb) 
CI2E_CIZ2E 
3.3yF 2 
+ 
ffayv} 
6 A 


'¢BAT-~ 4D) 


Vet * 


R346 R47 @ RAG C72 
: 1.10ka ee ite 
Q25 CNIS * 
(BDt-4D) as ri 
R 
R34 ws (RAy} 2 Pees 
ISOPF R329 
CNo* (sov) ah | | | 


ibe ME ‘7 ,(BAT-35O) 


-12V 


HiC POWER SUPPLY 


ay ee , = 
a Deve gr FUUITU LIMITED 7 
LETT TS TOY a Ls 20s GN al Oe vs 
19 3 


: A&A 9 FDXA — 2901 -- 


gq" VEOLO-06S7-dE08 


Se-0l 


+12V 
t2V +f2V +12V TRM3 
- OT 
RtSO v 
©1049 SERVO oxxy 10) 
har : 
ae (8G 1: 2B) 
R225 R226 
: R168 R210 YORKN lOKO 
etka S.6ka 
Rt1ea 
(sov) $RI7Sg RIT | RS Clos ane 
5 33kat 33k alae Gees “Fav {N 
RIS (soy) é Dt 
fis ka 
R&3 R25 
6800 PSko mae 
C32 C33 Rva 
> SopFo RIF gy 56pF R209 Ski. + 5y 
163 (50V) 27k (sov) S6kn ctw) - 
O tak 
¢ FheV ¢ soy) 
TRM3 
RT? M122 45 
1k Q 
(XK 24) SERVO 03 og a 
ae M20 
o4 
+5 - 06 
. P78 Os 
{ko R292 * 
R43 100K 
22 
ere +5 RBZ 
ROO 1kD. 
RG 5600 
) 5000. D34 Ret at +5V 
RUG 2EB A $60n 
al 
C64 
an O tur “fav 4 
ene a 
SPED [ 
(BB2-1tB) om 
Esaeaeae! 
C36 C39 RVS 
220pF R250 Vey 220pF R29 Ska + 
E {50} Ska = (soy) 48kn (few) PY 
| 
TRM3 
~ 4 
mé3* ° * mya* 
(xKx- GC) —SVPL 
KDE 
x 
XINC 
XPLOL 
x { 2 
(BF?- 5E3 Ste Se 
i 
1! 2 A 3 4 éy 5 6 A ? 


Sts} 
a > 24 


H } 
s2ts 30 


(BE1- 4A) ESE 25 
C 
TRM3 
-#2 
s 
= (BE 1-63) EES! 23 
(XxXX-1F) 
(BAT-OF) 
o 
Ee 
(BF2-2C) 
(BF 2-28) 


CARRIER AMPLIFIER 
PLO PHASE COMPARATOR 


a A Yareviend (eos é 
amen 


es hed eee ra | FUsITSU LIMITED 
8 aN $ 
| 


1G FDKA~ 290) - 3 


9-01 


€' “VEOLO-06Sh-dE0d 


2 Vv: 4 WV § 6 ? 
C47 
“ OfpF 12V 
i (S50V) 15 pF 
3 
ne (50¥) ie 
kt? f 
bags R443 RAIA & O35 
win 100 2 (0On 000 SOF als kai " 
am (Sov) 
REéSt 
ska NG nee 1? CN 54 
‘Ske A C23 | 'g | = 
100 100n% 1001 
. D39 2 PLOIF a7 | (BAT~3F) 
R&S = f 
ie pie RV2 c154 op v) og ! 
C50 : 
R128 5000. - a IpF 2 ByTCl yas | (BAI-3F) 
fea RR3 Cran vr (ew) (16V) Ua aaa & 
RBS 
{kA : R307 R50 = aca 
(BHa - 3G) ZPLOFS Brrr RENC KR 330ka 330.2 CHES TRM4-5 
M79x| OF R42t bil ee 
be f.2kaQ R37 Raa + 
os | op bids he sjoa _laslre ae 
[. | +12) +12y ciel m79 4 07 Ver 
a ee 7 0 15pF Laie ve (XXX -1E) 
2 (s0v} R293 el 4 
Ri22 ™ RI5SF LH 24 
aes Pent a3 €4 % 2 2x0 teOka ool | Yer 
fabs ae pr ROES C12 - RS! AF ; 
a f 1 
ed O0IuF raq | 02 3300 
ul 
ised fe e123 oo" 2700 al 09 
/ 7 
f2Kn bey 
-72V 
1?7 -o c TRM4- 16 
ze ad kA (Ha. ag) SELOFS (xxX- 5E)—ROTISA 9 TRM6-I1 CNS 4 
fe COUNTER a . 
R252 PLO ib M38 
{sie ge Rao Ma* (8F1-5q) if A INX 
D ; 37 «| (BAT-3E) 
180% 1BOn ev 09 be - oe 43] 
‘ ; | ta] 
Cay. ae 
fev ft tuk : +5¥V 
(sev) cat 
(ari 7q) ZPLOLT Os | 
D2 
Max 
ee TRM4-15 
1H) S04 SCTISS  (ar3-16) aoe 
L504 CLA S& (8F3-2C) 
M125 max max RM2-12 
OO ae al 16 10 etd > 22 8M S02 £077 (ar 1-a@) REGISTER aes C 
S08 IGG?P (BF 3-28) 
Mas LSO4 
TRMQ- 1a 
O3 Od aCTI5A (XXX- FC) 0 
OGBP : 
1460! LS04 (8F3-2D) 
#3 
Mi TRM4- 2? 
g2 03 | «art 
ot tse \,, (8Gi- 2A) M22*« TRM4-G 
2 TRM4-3 29 y 
| os }t 50° fp Te. (8G1- 2A) 
| 127 ea 
ag 49T3 (go1- 28) 
. TRM4-Hf 
oF * 
Bae as as 
= | PLO CHARGE PUMP AND VCO 
a = rao a 
pear | | om | ae | a ul 
Ss eal SB aaa TE Zar FUJITSU LIMITED) 035 
2 3 ‘ & 5 6 ? 8 vat FDXA ~ 2901 - 


Gg  VEOLO-O6S7-dE08 


Le-0l 


=— (BF2~-5€) 


(xxx-4e@) SUS 


(BF2-9e) —AGB2P 


(BF 2- FE} IGSiP 


0G 8P 
(8F2- 7E} 2 


(XXX = 6G) RSTGB 


(eg - 9a) 2AREo 


xCTISB 


+5V 


SGBCNT 


cTrs 


(BF2- 9F} 


NC 


(XXX- 2A) 


4amMsDd 


COUNTER 


Seed 
nH «IO 
ce 
Lan 
Pal 


# 
ar 
a 


RSTe8 


(AXXN~- 2D) 


9 


+5V 


8 V 
TRMS-f2 CNS* 
*xIG8B2 a0 
TRM6 -13 
sf l 
*T68 


(GAT- 3F) 


at | (BAT- 3F ) 


+ | C57. C158 


ee 


(BAT-3E) 


CNS * 
a . (8A!-3F) 


= 


GUARO BANO DETECT 


| 


€ - 1062 —Wxay 


| fo OFT asLipna eo 


was ie 
= + 


ONISNOS NO!ILISOd 


| 
Toor 
Say 
. UIs 
Gbsey 
3 
(8S BHR) . 
WAL AIGA 10 
t) 
bowed Lew 
a 
£0 
bo 
UT} o 
Oy ee 
a8W tha 
AGt 
(yt fHY) 
Tr fedy AO 
2E 2M 
! £0 
US BAY) mee 75 lool 
Q uy 7) = 
" 2 Fav! Oba j “ace 0 = 
LLY 1E24 toe My oe 
ANS 
- Hb « 
ifs-¥ 
: or 
YZ Fito? | BoA re) 
J ay ae) 
F Owe! Be - ~ Gare 
, Paty Obey 
Avs 
Any |} 
PAOD 
Sid? Utes 
= id’ 248} b@ia 
as ene art £o 
tas fb) | GP 
GIGH & L0 
Lane 2 wl OG ual 20 one 
4 EWat Se aes T7 a 127) ie 
‘ 08 Ze 
AG + 
Addit td Sid} Toe 
" ar é [a . 


Ltgeeay 
hike 


bat ey 


PUP?» 
bdset 


(ANG) FIDOLI s 
7p? 


PL 4IZYVG 
ESM 


SUT I 
AQLLY 


(ACG) sons 


Ot? i ANS}? 
oy 
Ap THe y WAcy 
12g 
ae 
Teed 
2 rte I 
Wot 
i 


ify dt) 1) ke 


Ath 
tI 2 F 
ep? 
gyre 
feaeeoy 


1U4FE PVE 


Sey 
TAQ} 
£10084 
i?) 
IU TERE 
thy 
PUPP 
Logs: Fp 
(Ay 
g7tPD 


psd 


“Pad 
SSN 


SG 
carat ra 
‘iy 
p Atty t 


W Wot 


vAibe i 
PIES 


tte 2 


GIOVE 
tes ' 


<a ae ah 
if 
a : 


ALS F 


P290ST 


£y 3 


tA | 
SMIZZO0 
ee? 


iran’) 
Wit 


tas 
ALY 


TINE 


rye 


r 


bey} 


er 


Aa UR. 


a 


BO3P-4590-0103A...B 


10-38 


@° VE0L0-06St-de0d 


6£-01 


1 
& } 2 3 4 VY 5 6 7 8 Vv 9 10 11 
C274 RVI 
23pF v TRMS- 2 
(Sov) cad (Oka . 
(Vow?) : 
| - VEL TRM 3-19 
(BH2- 7A : 
A R377 x SNNN ie a R398 RIFF Y 
o Btkuk (64a 44)—— av (9 &kak 19 OkAF 
P35e Mi10% MEO ¥ log R379 R310 
3 a6baF 6Blkak Rar? 
. POSN 26) sw Lor a7oka 
eg I = or R273 C119 
CF a3Ka OO06EuF (504 
3300pr v5 R360 R373 443-90) SNS a : perpen ee R386 MBSVE xxx 8D 
(S0Vi & 6fkak 5 @2kaF . R26 ya 19 okak 03 (BG TBS 
R216 
& Bin iP pe 
re] 
8 ces (BHa- aa) SON on 
3apF [ik Sera) 
‘ SN RY: e 
(SOV) gag. aaj ESN tha ha | Oo} 
; Qa en | 
R278 R387 (Vow) os 
e Bikar fofkaF 
: PESY 
A 3h 2 ?2kA R20f 
7 BESS 34B4aF 37g e20f 
(AGH TO: heey 5é2knat 
2300f+ os ; 
1 SQuy fe C183 
£ 390pF 
wets iM dey) See ek) 
6 &kn 
ROS 
thn 
Ch6 F 
ise 9 TRG 1G 
J 
CNNX- FA) ve 
~ FA. . . Fa : 
(GHa 44) SNe 2 (Oat  7eE% ewe a8 (BAL “F 
D (Bua #10) A oka | | 
mate loge ere! 
6 BtkaF Mezt R304 
(BGt 9¢) ROSN vals [sw he a 5 oe 270k in rere 
sw . 
R382 Ke atts, /s™ f BH? 30) {8H4 6D) 
eBtkoF Sec kar 
‘bat To) Lae 
a 
(Regd ¢A) = 
«SAIN 
E {8H4 4A) 
R349 
izpkeark 
FNPOS 
203 = (8G! 1&3 
. Oka (Ba - 110) SEYEN 
R350 #37 
f2frat § e7tar 
IG Y 
x SON 
(GHA. 4A) 
f 
VELOCITY GENERATOR 
FINE POSITION DETECT 
1S 4-2} 2 lundman ti dromtillnn 9h 9 revived ives) 
tan; matt terre EE! 
4 ret ideal emt eer USI SU LIMITED 
4 1 2 a 4 A > 6 & ? 8 & 3 10 | FDKA~ 2901-3 


Or-Ol 


g°* VE0LO-06Sh-d£08 


2 3 4 Vv 5 6 7 a ¥ 9 10 lh 
CNG ¥ R?ES 
5bkL 
(BAI 5D)| 24 B64 R400 
R299 O5 7 IG 6RKOF a 
: (BAL 5D) | 5 032 tev yeas : 
? 
330kn = 10k. 
(GA 50)| 29 bie . (ant ea) eet 
of ahs esr O74 | 
| Ck B70kN “wd 
Dg a2 | R28 
(BAT 45D} 7e Oo TRMS. 14 
03} | raogs [084 | 27K Bere O 
TRME 5 f2V 462kaF — Tk 
(B4I-5F}| 30 Es og : R768 (ana 9b) ZEMOE 
os] | ; Gen 68k FRMS -16 
; | oz os! | eroo Bann R289 : MBa ¥ |oa R589 MIBK 
cBar SEs) Ff PAXX: 2G; 68k2 OO kar 
3 1a tol sw Ut 26 
BeAr-45E) 73 a 
ce | | oe: | jen 0236 C45 3 o7 bat ( BH3- 1A) 
(OG 388 
(6H4: 3£ ) arr. 4 R258 £0 0kaFk za 
(BH4-7C) 0 33.0 
' RIT 
MaSx r | | ry RvB R389 shes +Sy 
; ap O?GN os - fOLD 10O.0kaF a 
EE }: 33228 (1/2 wi 
os MqS RY 
od mts] oz pts “i ‘ tka 4 
i 34a Os (eut-tta) —Agsv O2 
ry oF 
me R27 
A A306 
R : oF 
c (ena a¢; ERY one 270k.n 6 &ka R204 ' 
(BHI- 9D} a avka (aude, —2SUSE a 
tf2p 
ii? oe 
Ai xg P79} DR, 
290 Kubin re fooka (8H4-7E} Lm 
BPE (axe 5D) O3]sw 
286 P3209 *K AC (XXX 2b) 
2k 270k of oh MIO 
x 
B239 (8H4 38) 
ks 3 3k.n O36 
kA 100) ¥4tct CONF e512 (BHA ID) ¥ PS DR 
OO22 pF a7Oki} 
b (soy! 5 
ay R720 
TRMS. 7 & Bkn 
f BuL- BA) bet 
CLPOS 
(XKA - OC) R264 
Ska 
* foua 
(BH4 6D) mack R238 
MEI4# | 4, R212 R218 tal sy Les {Oka R287 ‘ 
: = ENPOS 15 19 spike eae = 
(But 5D) ; 
16 
MB34 M275 
'f2v e9k A : 
rid sw Lie wats 
82.5 tak 03 
= = . 
KMCLMP R277 Pate 
BH4 50) . 
, . 39ka R263 82.5kaF ah £iuMD R296 TRMS ‘3 
ME34 R296 RITE Ska -40) Mia 
3@ka 27k tt 
Z O64] sw LO? Cag k 
f000RF Mller 
rev oR €5ev} 06 
x PCL 
fBwd - 6) come ain oF ass (845: 28) 
(BHq. 7¢) NM os 
mere MIN KX R232 Soe 
22kn 3k R205 
z - DA 44iSw ts CHee O45 
(XXX - 38) a 00tur 27kn 
(450v)} 
fe R223 
F S2ka 
(era- ae; —~2EOSE r 
RERE 
y f2k 2 
t 
| 
PEs Saas 
a OAC, ERROR AMPLIFIER 
A 
a acta? 
B bli headll”? See * Ton vevited ceoest 
SE revsed (wool) see - 
aia rare 
ey ae et Tg ag | FUITSY LIMITED) O37 / 
! 2 A 3 4 “aA 5 6 A 7 & aN 9 i0 | FDXA — 2901 — 3 


gd VEOLO-06S7-db08 


Lv-Ob 


te TRMS | 
fooopt 
4 (6H4. 756) 2OELM (5ov) y 
Meee. ee Me 
{ BH? GH ‘ VER Oo3 Oe 22k A 
M&a% R28} 
; fokn 
hacer gore SEES to) sw pis p 
() 
: reed ec} lee 
Ror 
68ka 
thy 
> ©2830 
tka 
: txhk PE} 
Rz2a2 
sOkn 
M&K 
(XAX- 8B) 
“ERB? &fL: 
D 
Sv R20. - fev 
E CNT * 
(XXX 7C) | 
'y ere 
CNG X 
4a¢ (Bel. 5D) 
(BAS SF} 
t 


CNT # 


(BAT. 7D) 24 CSNSA 


(GAL: 70) | 23 OSNSE 
— | 


(882-5) CREMT 


: 19 GhINF 


Pao 
19 6kaF Dfe 


La 
P3Gi 
‘O0tnF 
R402 > 


10 GkaF 


(HEX - FO) 
DIS 


b> 
R394 
10 Ok ak 
SORTN 
C46 TRM3- 
6800p F ry 3 
(50¥> 
R405 
19 64Qk 
R395 
00knF 
4, 


P4a06 
Geka Fk 


cive 
Pg F (35¥) 


“f2V 05 


CSNS 


“fev 


Ri6d 
vlta 


Rreft 
22ka PWARAD 


wart 


PWORBN 


22k 
fe? 
22ern 
@s2 | 
| 
oe | 
r { 
eee PWORAN 
pou 
{BAaAS- 64) 
+5v 
M96 Re; CN 
fk ir | 
Oat i r a 


ie 


fetevsedwoity 
eee revit cee) 
cia 


PR 
70 ew ap} 


{BAt FO) 


2r 

'F (BAT. FC° 
i 

22 (84r- FO) 

6 * 


- 


43 ' ( BAL- SF} 


aa 


|} 


SERVO POWER AMPLIFIER 


set ieee gaz FUNITSU LIMITED 
9 


FOXA— 2901 -- 3 


Cb-Ol 


g VEOLO-06St-dE08 


5V 
ie C50 
“ fO00OpF R247? yey , 
: (SOV) 22ka 
N+@>0 De ee Oy KSQI ee, 
(BGT 100 Je TE b= Kon (BHT 3CBHI-2E) zs 
O * (BHt- 3B) (BHT: 2F) ; f4 ]r5 0 “I | _ 
LS139 ae San ape EA 13 | (BAT-3C) 
meaX* 1002 iSz2f 
04 B : 
ps . aa 
r) C49 Y 8 
‘= /000pF 03 
e dee 
M28 
24> 06 lala? a PART. gions +5V 
LSoa LS04 113 os 
(BG 1-11&) SZETRK 
* 
mMa* M23 
FWD of 
x (XMK- FF) 
: CNS : ee as KFWEN uy 5D) 
Cc 
CNG 
j EMCEMP ¢BH2-2F)  (BAT- 38) o7 (BH2-6F) xxx - BF) XEWO 
(BAT-5SE)| 38 : ff KRVEN ayy -5E) 
| L804 
; p 
eaeG KECEMP — (BH2-2F) XENMD BH2-6F) 
TOBAI-5E)] 37 Sees CBHI" 1B) (XXX- 3D 
aie XFSDR * 
- (BAI-3C)| 09 a XPSOR (pH42-6D) mantis 
fsa SH) * : 35 
(x¥xX 58) “2 Hagen Penal 
p 3 ¢S0°) 28 (BAT: SE) 5 
(BH I-9D) 
TRMO: 7 
: 12 (BN2-2E! 
(BAT-3C) is CNS * m2a* Y 
xPTZ (BAr-38)| 93 €45 OREM o 1 > oa DREM_ vin 
SARA = 2D) i S04 
'BH2- 9D} 
KORE 
apie * (BH2-9C) * 
CNS ‘“ M26 TRMO-9 (BH3-1A) os Me ; 
KRTZ . 
P (BAI-38)) 06 < iL > GTZ xxx -3@) Foal) oa KEW OF  BH2- 6B) 
| i coa My27) (BH2- 1B) ; M23" : 
' 4 () 
SOO Nw tt : LSOO\..08 KRVSF 
rearese| 10 RSF e 2 ff °°° 0g fo net 
x Mi2? 
fae “4 08 N20N mza* : 
XOFACT OF ee (BH2- 20) 
(BAI-SF) by (ensexl Be FWD otf >02 KEWD yyy ac) 
(el - (Xxx - 
XOP-ACT Lo0a RSE A 
(BH 2-3G; ok 
F oF M FWD -Q F 
i802) to QERY  (BH2- 20) a 
(XXX ~ TF) EWE 28 4 
M25%* 
= A 
= (XXX-3E) é - 13 XPLOF 
: KSTART 12 (BFI-20) 
(BBI- 7G) (8FI-5C0) 
‘ _ S 
MU soe, Ws Se Secs Sie ae AN Se ee leas, oe ho ae 
1 2 E aA 5 6 ? 19 FDXA— 2901 -3 


g°* VEOLO-06St-de08 


ev-0l 


a 


P30 R27 


+ 5Y 


puaAL Eas 
+ 24¥ 
IW3I2H 


— 
all 


ri? fOuF I Feed oe 
v2ay (Sov) 
Tg ee 


us is 
(Xxx - 6A) 
wr 
: 
z fue fon " Rb 
CNIa + Fay: ] a7on 
70 PWORAP _ 2ORTN 
ae aia 

19 PWDREP 

; : Gere vomMA or 
6 
' i 

| vyeme az 
| ag 2 Ww DRAN 

2 PWOREBN is 

24 lated a 
' 1 
| 23 « {CSNSEB 

RI R8 
02, 06 4702 
| 06 oF 4700 
os .f8 
25 26 
t - 24RTN 
2 3 4 aA 


f2 


oF 
40 
5 


(KXX- GE) 


Af 


&2 


cy 


C2 


CRiMT 


- 
+h 


&33 
470 


a4 


+ 24V 


IK, Pf 


24RTN 


+5V 


+8 


3300 


2700 


rat 


t 
rey 


MTRA 


TRE 


MTR 


i9 


CNTTA 


fg 20 


f5 fé 


‘7 {8 


l 


FONA- 2901 


3 


n 


vr-Ol 


= 4 
= 8 

| =~ ~>etsarnr~GH OOS S 
aR S 3 SaARGNHTSSSSASREGAS 


g°"'WE0L0-06Sr-de09 


CN ES 
oa 


C51 (R/W aes 
HS2 (Riw) i = 
A CSO _CR/W) CEE ee a ae Ee Cs Pe 
ee OX (R/W) Cs (ea a a a a ae 
é DY (RIW) aes Sa ee ee ee ee ee ee a6 D 
Boe ie a WE oe gre, ee er Ne 
08 C (CRiwW Ge i ln ae ees ee 08 
ar HS1 (R/W) = a es ee ee bo 
bie VCC (R/W) ees ass Fe 
ees (ae if 
mies VEE (R/W GS cece eens - 
13 
ei er ee 
= 
19 16 
ts 
té i een 
7 
8 
CNIS 
Loe 
24 of 
pak eo ean 02 
a eee, WS (8) nS 
. 04 
: a ae eee ee - 
5 a ESR CRO «2-1-0 ) a aa 1 a vee nL Se) ae 
pie eee ee WO ee) ee ee ee ee ed a 
eee i ON SN Se 08 
br I cnc ee Se a wd ee ee ee ee ee Le mA 
i ean aac eg 0) eee ae ce ee ne ee Se et ee py 
bs We fees em ae ce” WE ON cn Sante ye A ae an es he Pe aes ee ee Pe 
Se ak ee eg a ee ee eee 12 
32 ‘ 
net ae 
(a | 


wry 


CONNECTION WITH CMZM PCA 
E AND HEAD IC , 
ie Ape a ee rer er 
aa Rie 
is elated a loth Z| FUITSU LIMITED 
a 4 aA 5 6 7 8 a 3 10 | FDXA— 2901 — 3 


dg’ VEOL0-06Sb-dE08 


Gv-Ol 


- 
<q] 
al 
on 


od 
bal 
iar 
“i 
il 


CNIB 
be 
o2 m3 
| 08 Ries HS2 (R7w)} % 
og is CSt (R/w) fa 
| oF. Ox (R/Ww) ool rf3 
an Dy (R/w) 10 
i oF US OR/w) 
| 08g we (R/w) 
| 09 HSt (R/w) 09 
fO VCC (Rw) 03 19 es 
lon 20 as 
iS She vee (Rew) Of f? pa eo ee | 
Rog a ae 2 
| fa > 4 WS (R/y) yi bs ; 
| Ff ae 
meee 
oNwIF 
tN 
tif 
ibe ia oa os 
04 eee HS2 (R/W) if 
Dip Neel ee ee OSORNO i: 
ore. Ca ieee Dx _(R/W) a ea aaa 
a 
pA is us. (R7w) vi 5 = 
ae 18 oy 
a ae 92 ae eee 
pete desk ee es Se WRC ys = | ee 
Ce ee) a ee 7 ne 2d a! 
je SS 
i ee, = 
fq ws CRS wy } PP ° 
f% 
16 
CNIE 
oT 
O72 
OF ws (S} 
=| se SI ce 
a an aay 
oe es ee ONES ae ee Pi 
09 Se 2-2) ee Gs 
to Easy eC 
tf 
12 
(4 pos! 
1a al Ov_ ($3) yo a 
ie 
ee Oe 
ru * \o ? 6 & ? 8 


AHDOS 


AHDOS 


AH DOF 


AHDO3 


AH DO?Z 


AHDOT 


AHDOOD 


SERVI HO 


ut ; - . 


—- DM 


DATA /SERVO HEAD !C 


FUJITSU LIMITED|ss/ | 


: FOXA 2901 3 


mi 


9P-0l 


9°" VE0LO-06Sr-d£08 


o> 


iii 


Ld 


& 
py 


al 


a 
Nt 


CNAM BI6B 6970 OOICA 


AAT 


AA? - 


3 4 Vv 5 
a NTS CNIS] CNPS 
Ot of OV fa) or 
0 Fa E+) (yi, 
ae: o3| *hbim [G3 i 
Yio LE 7 aL Yh 
a ee] 7x 
er Qo} ATE "Jog eT) 
an: O7| _®LNHD to on SY 
a : Q OV OF ogi 
i oe 09 ¥P 50k 109 1 
a zi *CSPD a of 
nas, f fe] fi} 
tes | z KOK ip ara 
G Sl Bene _PXPE dis 
aS | gt OV ig d 
| 2751 ~F PWREY a 
Yr... Veo |S fel *¥sepep Ta 16 
7 ie Et a 8 f 
7a rgt COV eg fa 
roy STAT TP g 
0 7s) C27) 2g 
Po EME 2 
22 | 22 ) rn £75 PF 
2 é3 +5y ra 2 
g 24 +5 4 4 
aA : ¢ Se a 
; at tev izes | Se 
: eae ES) | te 2 | 
2h H 78 TS 2g 28 
izee . OF9 feu 29 ‘f1- — 
Heys, i 4 ~fev O Qo 
ee FT ~f2Vv t at 
CERES ©} Sa “ier Ey 
a | ae Ov Ee BPE] 
EY. sat as | Se 
fi 1-0 TF 5 
r—__ Be 36 ov 3a | S36 
a €. FAGREE 32) | <4 
fe Sees I af 3H 38 
fete boe 7 0G8 ET; q 
reo 40 * 198 36 | 22 
iat df #I] Gh af ar 
Pan 4 G q 4 
g *] *f* GB Ee] a4) 
je C4) aap) 
(EY £: 2-5: 451 Ayre 4 Cr 
4p 7) n°) ee CP cr 
a7 a7 FI Qik 47 a7, 
18 gto dS wi 
S:£ ag{ £9 7d een, 
{se so] Se 20) Cea) 
CNOA 
ut 


nathoE 
oe RD AE 


Ara le Fe fe ° ay Say ae) Aas 
a Knie IS bG SOLES [oH a DS [Glog ha fo 


rs 


ORS 


5 s. 
77 Ae 7 
i Olé 27 
aT: g 
z QO 2? 
Q od #0) 
F: z i 
0 2 


me a 


= 


why |r /0. 
bn 3 


a. 


ub 


bi pedi sg tq as 
Bhs 


| 


CM2M BI6B 6960 GOIGA 


BAT 


BAt 


BAS 


SAt 


BAT 


&ar BAT 


nm 


TUZM 8/168 -7680- OOf0A 


CAT 


CAT 


CAT 


TINM 


i 
a 
yO: 
<= 


i 


a 
CS Paeds 
He 


ed 
aed 
HO 
=o 


; 


&f6B 79°0- GOIOA 


DAT a Eee 


POWER UNTT 


& ran 9 | 


' 
ther - 


NPI? bar 
f or 


10 Ll 


DE 


YD 


ij 


~)apalsj]~ fol clolobp hb bolic * 
al a oe bs ~ 
1s] 

E 2 
1a 
DADWADR 


ton) Pied Deel 
whe 

ajzals 
saa 


LB 
: 
5 


VOMA 
vOMe 


Ap: 


el 
(4 lor (Ami T 


Im 


f 
of | Ov (&Ae)} 


O21Ov efi] | 
PACs oe 
palespte/wil | 
‘LIC CUR 
oeloy (e/wi] | 
ov lS ikyws) | 
C8 weit a 
OF ay Shih /wi 


H 
E 
R 
D 
A 
§ 
Ss 
Y 


oFoT us tay 

Ciel vEE CST 
fe] st t 33) 

73 ov eS 
fay ov (si 
429 
fol oy cs)f | 


3 
<YuUdb OBMAL 


10 CONNECTORS OF ALL 
Pca's 


ee ee ez | FUSITSY LIMITED) 25/ 
10 


FDMA- 2901- 2 


fee wes Lessee eenege Deets ee: 


= 1 - —s oy 
75 78) 9 SIGE 
risriele , 
a Fe S amy 5 
i i f i 


> ¥S ¥-le OSPC?E WT 
~~ eh w -z 


st 
manson) ATE Ha 
2558 é 
= TEEE 
CSO 
© adh 
EE 
Fa 


vow et 
Piel etme etts oa 


a an 
saat AEC ba a ase 
Ez 


paths A sar ae ana Sanu 


Pemeren AS fone 
al b 


(PS DD bpd oe Sal. 
als Ne ai, 


if 7 fe Y seat 


= nm Lae 


ML 


rarest 
" a 


BShaoa 
© (Oust | 


” (§$/S7) 06" Jalen 19S) Foy 
St 
amen 


, (ESIE7) law! OMS IT Gore 


5) baw 
ReGaahEt 


aes teem port 


Leebagits i conn 
evOCUuER om 


real 


+24 2 


6 110 2 


iG er Ses tis rrtteert 


Carrer AM seamen \— te 


ORS ZW 


PR RAt 
@raass 


if 
, 
ats eaten See 


es irovem Aoi aay 


‘ca fen ae 


: asun 
oro Feet z - ‘ fsorve 
ié ire: ~ rls ease = MPI 

ai S@eEeaagua 


| (220) Pew 
és had 


sa zi 


BO3P-4590-0103A...B 


b oF 
a 


Baars coe tis 


‘sesyZew | Busty 
bail 


Mm Ces 

Vey 
UY cess com 
cs mv 


epee. 


SREREESE 
STS UW 


100 CNAMIU! 90 


10ST Ene | Lae EES ELI | 
oi é bad 


girs 


£ 


* + ST DoW 
) SuUTSE 


P sos707m | 


rittk 


CNAM PCB Assembly 


tacit 
D ae ; 
FDxA.2001.3 


ar FUSITSU LIMITE 


vi 


10 


arr is 


arienieiige 
~~ 


CO 0777 
9 


tmttn 
’ 


alte 


Tate 


1H 
a 


ic 


10-47 


lu 


10-48 


OND Tata 


Bini pagie #] 
= ee 


one " 
C1057) bee RGA) Obie 
+ 


2 ely a etree al 


ws ven” (44571) ba 


we 


BE cucsaont. 


CONES iki 


a Soares = 


floes 
Ka 


Seren 
ae ee ae 
ye ante : 
ache re Oe 


ae a 
oielaar! Ei eee, Kear Pie aoe = 


wee eee ERIC AR Aa 


y ae 
nes Ge oie 


Soa PTE as 


ees cee 


Sean 


BIbB-6960-oaIi0A 


CELEBS 


eww 


cs 
: ae ie) 


1g 56 


\ieermany LOSS W' 


toes 73h" 
ve 


ae eat as a 


SSEERERS TT en | 


i Boas ‘eueenas 


i7Ta 
j <OasE 2 
Ld Fad 


CUSD SI 


—— 7 


Y: 


gH 


SND TT AND 


BO3P-4590-0103A...B 


Ca 


CMZM PCB Assembly 


Mi Et x added tego! 


: 
4 
& 
: 
qj 
12 
qa 
va 


i 
i 
‘ 
| 


= 
= 
= 
_ 
* 
- 
= 
] 
- 


FOXKA-2001-3 


FOLOOe ¥XQ4 FAP i en? 


/ SvOl\OFLIWITASLITAS SR EO 


ELE maisaaasie x1) r aie) uve es 


Atquessy ddd WZOL 


HiLlt 


as Ld) 
G: Sree Bee cal mv 


10-49 


BO3P-4590-0103A...B 


— 106 - wx 


ATquessy ddd WNIL 


S 


A 


BO3P-4590-0103A...B 


10-50 


10.2 DUAL CHANNEL SCHEMATICS 
This schematics is applied to the dual channel option. 
Therefore, dual channel option is installed to drives which machine revision is fram 
A7 up. 


If the machine revision of drive is up to A6, dual channel option cannot be install to 
that drive without rework. 
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